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To insure Victor quality, always look 

for the famous trademark, “His Mas- 

. HIS MASTER'S A¥/0) (0 San ter’s Voice.”” It ison every Victrola 

: and every Victor Record. It is the 

: REG, US. PAT. OFF. identifying label on all genuine 
\ Victrolas and Victor Records, 


Victor Supremacy 
means-the greatest music 
by the greatest artists 


It is indeed a wonderful thing to have the greatest 
artists of all the world sing and play for you right in 
your own home. 


The instrument that accomplishes this inevitably 
stands supreme among musical instruments. 


And that instrument is the Victrola. 


The greatest artists make records for the Victrola ex- 
clusively. They agree that only the Victrola can bring 
to you their art and personality with unerring truth. 


The Victrola is the logical instrument for your home. 


There are Victors and Victrolas in great variety 
of styles from $10 to $400, and there are Victor dealers 
everywhere who will gladly demonstrate them and 
play any music you wish to hear. 


Victor Talking Machine Co. 
Camden, N. J., U.S.A. 


Berliner Gramophone Co., Montreal, Canadian Distributors 


Important Notice. All Victor Talking Machines are pat- 
ented and are only licensed, and with right of use with 
Victor Records only. All Victor Records are patented and 
are only licensed, and with right of use on Victor Talking 
Machines only. Victor Records and Victer Machines are 
scientifically coordinated and synchronized by our special 
processes of manufacture; and their use, except with each 
other, is not only unauthorized, but damaging and unsatis- 
factory. 

“Victrola” is the Registered Trade-mark of the Victor 
Talking Machine Company designating the products of this 
Company only. 

Warning: The use of the word Victrola upon or in the 
promotion or sale of any other Talking Machine or Phono- 
graph products is misleading and illegal. 


Victrola XVII, $250 
Victrola XVII, electric, $300 
Mahogany or 
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New Victor Records demonstrated at all dealers on the 28th of each month 
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Of all the magazine readers in America, probably 
no group would show so high a percentage of 
efficiency as the PopuLAR ScIENCE Monruty family 


from the standpoint of our Country’s need in the 
present crisis. 


In the first place, a very large proportion of our 
many thousands of readers are young men—vigor- 
ous, intelligent, alert. 


In the next place many—very many of our readers 

follow vocations which, from the economic stand- 

point, are vitally important to the Country’s pro- 
gram of preparedness and conservation. 


In the third place, where could you find so im- 
pressive a number of men—and women too—with 
the inventive type of mind? Who can tell what 
will be evolved from the experiments and discov- 
eries of POPULAR SCIENCE MONTHLY readers and how 
far-reaching the benefits thereof to our Country? 


We must, one and all, in whatever direction the 
path of duty lies, give the best that is in us, 
placing patriotism above selfish gain; self denial 
above personal indulgence. 


Our Country is a land of liberty and opportunity. 
Let us search our hearts and our brains for those 
qualities whereby each one of us can best do his 
share towards preserving and upholding these price- 
less attributes. 
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Mere Firing of Guns Is Child’s Play to This! 











The cable is strung over small trees or hedges wherever possible and is buried when no other 
protection is available. If the men are not killed they accomplish their task at the rate of 
about six miles an hour; but the enemy artiflery find the cable detachment an excellent target 
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Laying Telegraph Cables Under Fire 


How the British lay communication tele- 
graphs in the field and in the trenches 


By Captain A. P. Corcoran, late of the British Army 


Readers of the POPULAR SCIENCE MONTHLY are by this time familiar with the name of Captain 
Corcoran. He has lately returned from the front where he saw the service that he here describes. 
He is the author of the article ‘“Wireless in the Trenches” that appeared in last month’s issue of 


the POPULAR SCIENCE MONTHLY.—Editor. 


ITHOUT communication, of course, 

W war could not be waged. For a 
while the electric flash lamp was 

used. It took the form of a small, four- 
volt bulb, placed in the barrel of a rifle. 
The rifle was sighted directly at the re- 
ceiver, who was the only person in a posi- 
tion toseeit. But this method of communi- 
cation was too slow. Now the wireless, the 
telephone and telegraphing buzzer are used. 
From General Headquarters up to Bri- 
gade Headquarters, the method of connect- 
ing up these instruments is by air-line. 
But from Brigade Headquarters up to 
Battalion Headquarters and all along the 
line of the trenches, cable has to be used. 
A cable detachment consists of ten men, 
eight horses (four riders and four draftpand 
a wagon, the leader afidethe near” wagon 
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horse having drivers mounted. The wagon 
carries a number of poles for bridging 
crossings, and four drums of cable, each con- 
taining five miles of No. 14 insulated copper 
wire. The inside end of each drum is con- 
nected with the wagon and contact is made 
with a telephone on the box seat. 
Suppose the cable is to be laid between 
points A and B._ The loose end is paid 
out and man No. 8 (Nos. 9 and 10 being 
mounted on the draft horses) connects it 
with a telephone and remains at point A 
while the wagon moves off at a trot. 
Man No. I now rides on ahead, to pick 
out the most suitable course to travel. 
Man No. 2 works the telephone on the 
wagon, constantly keeping in touch with 
Man No. 3 sits in the wagon, 
easmg the gable off the drum Nos. 4 and 
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© Int. Film Serv. 
A telephone corps of the Fourth Division of 
Royal Engineers (British) picking up a mes- 
sage through a wagon telephone equipment 


A switchboard in a crude dug-out with 
makeshift appliances, which rivals the most 
modern New-York-to-Chicago line in efficiency 
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5, likewise sit in the wagon, armed with 
mathook and spade, ready at any moment 
they come to a crossing to jump down and 
dig a small trench. This is usually four 
inches deep, the object, of course, being to 
bury the cable out of danger from passing 
vehicles or horse hoofs that might cut it. 
Having concealed it, the men tie each end 
to some standing 


Popular Science Monthly 


This pack consists of four men. No, 1 
whose duty is to pay off the cable, carries 
his equipment strapped to his back. The 
cable is done up in a reel, consisting of 
about 2,000 yards of 18-gage, a smaller 
one than that used in the wagon set. 

No. 2 leads the way, fixing little wooden 
pegs in the sides of the trenches. No, 1 





object close to the 
trench, so that the 
cable will not be 
pulled out of its 
grave. That opera- 
tion completed—it 
usually takes three 
or four minutes— 
the wagon. again 
moves on. 

Now behind the 
wagon there follow 
always two riders— 
Nos. 6 and 7, each 
armed with a crook 
stick. This consists 
of a piece of broom 
handle, fitted at the 
end with an iron 
hook, and is used to 
lift the cable on the 
tops of hedges or 
small trees or other 
objects which might 
help to keep it off 
the ground. Witha 
lift of the arm, No. 
6 swings the cable 
on high; but, should 
he chance to miss 
any of it, No. 7 does 
his work. 

_ Should the wagon 


inna. * OE. 








of course, follows on 
behind, paying out 
his cable as he goes, 
Nos. 3 and 4 follow 
No. I, their duty be- 
ing to tie the cable 
to the wooden pegs 
affixed by No. 2. 

In the trenches, 
naturally, there js 
always the danger 
that the cable may 
be cut through -by 
shell fire. Various 
devices have been 
introduced to lessen 
this danger. The 
method of laying 
cable in loops, one 
of which will always 
preserve the con- 
tact, though the 
others be cut 
through, has_ been 
found most effec- 
tive in actual fight- 
ing. 

Technical and 
safe as all these 
tasks sound, they 
are nevertheless at- 
tended by their own 
| difficulties and dan- 

gers. When the 








come to a very large 
crossing or perhaps 
a brook, the cable is 
not buried but borne overhead. 


© Int. Film Serv. 


have to be jumped for the poles. 


cables are laid at the rate of about six miles 
an hour. 

In the trenches, of course, the method 
is entirely different. Since horses and wag- 
ons are not practicable, what is known as 
a ‘‘man pack”’ takes their place. 





British signal officer receiving communica- 
tions, while he keeps his eye on the enemy 
In this 
case it becomes the duty of Nos. 6 and 7 
to ride up to the assistance of Nos. 4 and 5. 
Between them they erect two poles, each 
eighteen feet high, one on either side of 
the crossing—an operation which takes 
five or six minutes at least, as the holes 


The 


enemy artillery and 
airplane scouts are 
busy, they find a 
cable wagon an excellent target. 

For instance, during the retreat from 
Mons, a cable wagon was sent out to re- 
establish communication between units 
severed during the retirement of the 
troops. Overhead circled a German ait 
plane in search of prey. It got the first 
wagon. Another wagon was sent out. 
The airplane got it, too. Then a third 
essayed the task. And this one, all of 
whose men expected, of course, to be blown 
sky-high, succeeded, where the others had 
failed. Such is the luck of battle. 

To my mind there is something pecur 
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liarly romantic about the work 
of these telephone and telegraph 
men in France. To begin with, 
they are extraordinarily efficient. 
Suppose you want to get a mes- 
sage through from some tiny 
unit at Ypres to another equally 
insignificant at Albert —a 
distance of some one hundred 
miles. They will do it for you 
in less than four minutes. In New 
York or Chicago, with all modern 
appliances, with up-to-date, 
comfortable quarters, you could 
not obtain an equivalent con- 
nection in less time than that. 
It may be romantic todo battle. 
Battle rouses your blood, and the 
instinct of self-preservation will 
always help you ina fight. No 
disparagement of the fighters— a 
but I take my hat off to the man — 














who can do a cable-laying job 
under fire. 


Gustave manicuring the nails of the employees of the 
dining-room, kitchen and pantry of a New York hotel 


with as much care as if they were patrons 


Another Inventor’s Idea for Speeding 
Up the Automobile 


OME patents suggest mainly the idea 
that somebody somehow is making a 
little money out of somebody by getting the 
patents issued. Until September 19, 1916, 
we could all, for example, freely mount two 
42-inch, 8-bladed propeller-screws in front 
of our motor-cars and connect them with 
the hubs of the rear wheels by means of six 
pairs of bevel gears, two long rods and two 
universal joints; but on that date Edward 
Wintermute of Exeter, Nebraska, had such 
an arrangement re- 
served for himself 
alone and those 
on whom he may 
see fit to confer 
the same privi- 
lege. 

The illustra- 
tion shows one 
of the ways 
in which this / 
conception can 
be presented 
by pen and 
ink without 
challenging 
the appoint- 
ment of a com- 
mission in 
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New York Restaurant Waiters and 
Cooks Must Now Be Manicured 


MONG the many innovations which 
the age has produced, none seems 
more novel or extreme than one of the regu- 
lations in reference to health and hygiene 
recently introduced by the management of 
a great New York hotel. 

Under the new rules, an official manicure 
has been installed to take care of the hands 
of the cooks and waiters. Every day each 
employee who is in any way connected with 
the serving of food must report to the official 

manicure to have his hands 
@ thoroughly scrubbed in hot 
@ water and his nails cleaned 
and polished. 

The mani- 
cure is per- 
haps the busi- 
est of the ho- 
tel employees. 
When his first 
dutiesareover, 
his task of in- 
spection be- 
gins. At no 
time of the day 
or evening is a 
careless waiter 
or cook safe 
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lunacy. 


The propeller-screws in front of the car are intended to 
increase its hill-climbing ability seventy-five per cent 


from his scru- 
tiny. 
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MOVIE SCREEN ———__ 








The applicant stands on a platform close 
to the motion-picture screen with the con- 
troller and air-brake handles in his hands. 
He is supposed to operate them just as he 
would if he were on a car on the street 


The controller and brake levers are con- 
nected with a tape recording machine. 
Moving the handles causes two needles 
to trace lines or curves on the tape. At 
right are the examiners watching the tape 
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Testing the Motorman’s Quickness and Skill 


The speeding automobile, the busy street and the excited 


crowds are brought into the 


HE instructor in charge of a Brooklyn 
school for motormen, which is main- 
tained by one of the street railway 

companies of that city, has devised a test 
for ascertaining the efficiency of motormen 
by means of a motion picture screen and a 
clockwork tape-printing mechanism. 

The test, in some respects, is similar to 
that which is used in determining the re- 
liability of French war aviators which was 
described in the October number of 
the PopuLAR SCIENCE MONTHLY. 

In the test for French aviators, the candi- 
date’s quickness in responding to certain 
sensations, such as sound, sight, and feel- 
ing, was carefully recorded. 

The quickness and accuracy of judgment 
of a motorman at the controlling handle 
of a street car traveling at high speed when 
an automobile darts around the corner 
and down the track would determine his 
fitness for the job. 
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testing room—on the screen 


The accompanying drawing shows the 
arrangement of the testing apparatus. 
On the platform before the motorman- 
applicant is mounted a_ regulation-sized 
street car controller and air-brake lever: 
Half-way down the room facing him is a 
moving picture screen. Back of the screen, 
at the other end of the room, is the pro- 
jection machine. The controller and brake 
levers are connected electrically with a tape- 
recording machine. The tape is about 
three inches broad and is marked by two 
self-inking pens. Moving the handle of the 
controller or the handle of the air-brake 
causes two needles to move, _ tracing |. 
irregular lines, or curves, along the tape. 

As soon as the picture is flashed on the 
screen, the applicant is ordered to operate 
the two handles as if he were actually 
on the platform of a street car. The pic- 
ture, taken from the platform of a moving 
car, shows an assortment of contingencies. 
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Beach Patrol of the 
Coast Guard 


HE efficient beach-patrol 
system maintained by 
the United States Coast 
Guard for the protection of 
mariners was originated in 
the early ’seventies by what 
was then known as the Life 
Saving Service. It is in op- 
eration by night, from sunset 
to sunrise, and also by day 
when the weather is thick or 
foggy. 
The crew at each Coast 
Guard station is divided into 
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watches of two men each, 
who are charged with the 
duty of patroling a regular_ 
beat, laid out in each direction from the 
station along the shore, and varying in 
length, according to the conformation of the 
coast, from one-half to four miles. The 
patrolman is expected to keep a sharp look- 
out to seaward. 

While the patrolman is out on his beat, his 
watch-mate takes the station watch, which 
is kept in the tower or on the beach abreast of 
the station. Besides 


No two of the stones in this house are alike. They were 
gathered from all parts of the world and each has a history 


A ‘‘Crazy Patch’’ House Built of 
Stones from Everywhere 

HE “crazy patch” house of David F. 

Brown, in Punxsutawney, Pennsy]l- 
vania, is composed of stones from all parts 
of the world. There are stones from every 
State in the United States, stones from 
Italy, Ireland, China, Japan, South America 
and other places innumerable. Grind- 
stones, millstones, 





keeping a watch sea- 
ward, the station 
man is on the look- 
out for signals from 
the patrolman. 
When the latter, 
having covered the 
beat in one direc- 
tion, returns to the 
station, he takes the 
station watch, and 
his mate patrols in 
the other direction. 
In harbors and sea- 
ports, fixed lookouts 
are usually main- 
tained instead of a 
beach patrol. 

Every patrolman 
carries a supply of 
red Coston signals, 
with which to give 
warning to vessels 
standing too close 
inshore, or to notify 
a vessel in distress 
that he has gone to 








stones from the 
Mammoth Cave, 
from Pike’s Peak, 
from the home of 
Patrick Henry, from 
the spot on which 
General Lee surren- 
dered and from 
every historically 
famous place in this 
country, go to make 
up the “‘crazy patch” 
house. Over the 
fireplace is a piece of 
gold quartz from 
South America. 

It required two 
years to build the 
house, but Mr. 
Brown and his 
friends and relatives 
who knew of his 
hobby for collecting 
odd_ stones, spent 
much more time 
than that getting the 
necessary number of 








summon the neces- 


stones of which no 


Sary assistance. 


The patrolman keeps a sharp lookout to sea- 
ward while his watch-mate guards the station 


two were alike. 
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Rudyard Kipling’s “Bloomin’ Idol Made o’ 








One of the chief characteristics of the Hindu 
faith is the acceptance of the cow as a sacred 
animal. Above is the Golden Bull, of 
Benares, India, which is greatly reverenced 


Photos @ Newman Traveltalks 
and Brown & Dawson 


The original religion of Japan is a mixture of 
nature-worship with ancestor-worship, but Bud- 
dhism hasa strong hold too. Above is shown 
the thirty-three stone Buddhas of Nikko, splotch- 
ed over with paper prayers pasted on by pilgrims 


In China, Confucianism is the principal religion. 
It is a moral system which refuses recognition of 
the unknown and emphasizes the duties and joys 
of the present and especially of the home and 
family. At left is the God of Happiness, of Canton 


The finest ‘‘Buddha”’ statue in the world is at 
Kamakura, @#@ It is of bronze and is 
nearly fifty feet high. The forehead pendant 
is of silver and weighs nearly thirty pounds 
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Mud—Wod They Called the Great God Budd—” 





Photos © Newman Traveltatks and Brown & Dawson 


India boasts of nine specific religions and almost innumerable gods. Above is the terrible God of 
Thunder and Lightning with his thunder-bolts in hand. The image is made of bronze with ivory 
teeth and horns. Glowing rubies represent the eyes. During the hot, dry season, which begins 
in March, the Hindus begin making sacrifices to this fiend-god so that when the rain does come 
it may not do more harm than good, as is sometimes the case in this land of climatic extremes 











In a niche in the entrance hall of the Temple Usually the gods and goddesses of plenty 
of Iyeasu, Japan, is the exquisitely carved carry fruits and vegetables in their hands, but 
golden demon-dog Wo, which is shown in the this Chinese god measures abundance in 
Photograph above. Itis a terror to thieves jewels and gold in a very occidental manner 
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A New Art—Dried Apple Sculpture 


A faithful por- 
trait of Harbe 
Hawkes and his 
“ole woman.”’ 
He raises “ta- 
ters’? while she 
patches quilts. 
Both are a little 
rheumatic, but 
otherwise ‘‘mid’- 
lin’, thank ye’”’ 


A type often 
met with in the 
mountains of 
the South. She 
makes rag car- 
pets and lye 
soap for a living 
and is saving to 
buy a set of store 
teeth—a _ won- 
derful luxury 








Miss Isabel Million, of Knox- 
ville, Tenn., reproducing her ‘‘Po’ 
white’? mountain acquaintances 
from dried apples. How she pre- 
vents the apples from _ wither- 
ing further after she has carved 
them is Miss Million’s own secret 


Photos © Press Illus. Serv. 


Tobe Lemons of 
Smokey Cove 
has a misery in 
his ‘‘chist” 
which prevents 
him from mak- 
ing an_ honest 
living. He is 
just strong 
enough to ped- 
dle whiskey 


It is wonderful 
the amount of 
expression and 
the detailed his- 
tory which these 
little figures re- 
veal. Here is 
the village seam- 
stress going to 
church dressedin 
“Sunday” clothes 











is of 
ove 


nak- 
mest 


ong 


key 


erful 


| his- 
these 
Ss Te- 
‘e is 
eam- 
g to 


lothes 




















Eluding the Customs Inspectors of Paris 


Below: Customs inspectors were 
attracted to a lawyer who car- 
ried his portfolio under his arm 
instead of by the handle. It was 
found to contain a bookshaped 
vessel filled with dutiable liquor 



















Above: A roll of goods with 
a hidden compartment in 
which liquor or other dutiable 
commodities 
may be hidden. 
Trucks loaded 
with such rolls 
are often seized 










A funeral wreath 
made over a hol- 
low cylinder. 
None but the 
most cold- 
blooded would 
suspect it as a 
carrier of liquor 





























This man looked like a prosper- The convenience of The face of the woman above 
ous merchant of generous pro- a tubular horse col- was too youthful for her waist- 
portions; but the inspectors soon lar could never be line. It was found that she 
found that he wore a whiskey- overlooked by the wore a rubber petticoat stocked 
filled cylinder under his coat liquor smugglers with the most expensive liquors 
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All Play and No Work Tends to Make the " 












A sport for energetic youths. Keep 
your sitting position and stay in the 
chalked ring—if you can. The pushing 
is done with the feet alone and only 
rubber and canvas shoes can be worn 


Riding turtles af- 
fords an exciting mo- 
ment or two. The 
turtles don’t mind it 
and the riders think 
it great sport. The 
turtles will be served 
up later for soup 





Photos © Brown and Dawson 
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The bottle race is the grown-up’s ‘“‘play horse’? game. The men are blindfolded and the women 


drive them in and out among the lined-up bottles which are spaced about two feet apart. 
The champion bottle-dodging team is the one which fails to knock down a bottle 
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Shuffleboard is 
the aristocrat’s 
game. . The aim 
is to shove 
wooden ' disks 
with a.cue into 
the divisions 
marked off on 
the deck. It 
has been called 
salt water golf 
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What the on- 
lookers like—the 
cock fight. One 
man has a pillow 
with which he be- 
labors the other 
and triesto break 
his partner’s 
hold of the pole 
without losing 
his own balance 

















Photos © Brown and Dawson 


The potato race is the child’s delight and the old maid’s Waterloo. The potatoes are picked up 
one by one and deposited in the dish or receptacle at the end of the line. The one who carries all 
the potatoes in her line to the dish in the shortest time is the winner. The captain keeps the score 
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“Preparedness” Includes Women Wireless Operators 


The code room of the Girls’ Wireless 
School at Hunter College, New York, 
The students are instructed and drilled 
in every branch of wireless work 


Photos © Underwood and Underwood 


Miss Marga- 

ret M.2@A, 

Donahue, 

of Boston, 

Mass., the 

very first 

woman in the United States to receive a first- 
class license for commercial radio operation 
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The laboratory at the wireless school at Hunter College. The apparatus and appliances are up- 
to-the-minute and complete in every detail. The girls have offered their services to the Government 
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Training Four-Footed Red Cross Recruits 


The military dog has 
at last come into his 
own. The present war 
has proved him to be a 
most efficient messen- 
ger and patrol. At 
right is shown a courier 
who knows no fear 


At left: Mrs. L. P. 
Warner who has es- 
tablished a_ training 
camp for Red Cross 
dogs at her home at 
Hempstead, Long _ Is- 
land. With her is 
Filax, a “star”? winner 


At right: Practising 
the high jump at the 
training camp. The 
majority of the dogs 
used are sheep dogs 
and wolf dogs, al- 
though hounds, collies, 
and airdalesare also apt 











The dogs become very proficient in locating the wounded. They are taught to bring back some 
article of clothing from a fallen soldier, such as a cap or handkerchief. When jthey return 
with no token it is safe to conclude there are no wounded left in that section of the field 
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Coal Mining Machinery Has Increased Our. 

















Four cars of coal are unloaded every minute 
on the rotary dump. The coal falls into a 
conveyor which leads down the mountain to 
the tipple house. There it passes over shaker 
screens and is graded according to size 


At left: A modern mining machine for un- 
dercutting coal. It is driven by electric cur- 
rent and the teeth or picks travel on a chain 
around the cutter bar. The first cut is al- 
ways made at the level of the ground 





Photos © Press Illus. Serv. 


Mountain women come 
to the mining camp to 
trade their eggs, butter and 
chickens for coal and other 
merchandise. Traveling is 
done on horseback and 
with pack-mule since the 
mountains are too 
rugged for wagon roads 





Coal Output Fifty Fold in Twenty-five Years 


The coal-cutting 
machine, cutting to 
a depth of six and 
one-half feet at the 
rate of eighteen 
inches a _ minute. 
The miner with the 
shovel is clearing 
away the “‘cuttings”’ 


As each pit-car 
passes on the ro- 
tary dump it is 
automatically 
weighed and the 
tonnage listed by a 
man who does noth- 
ing else but attend 
to the weighing 








Photos © Press Illus. Serv. 





A modern electric locomotive used for hauling 


; Miners trading in a cooperative store where 
coal from the mines to the dumping house 


practically everything can be purchased 





Superstitions of Chinese Gardens 


Tree worship jg 
common in the 
East. The Photo. 
graph at left shows 
the sacred Bow 
Tree of Ceylon. It 
is found in the gar. 
dens of the temples 
all through China, 
The little flags hung 
on strings around 
the enclosure were | 
placed there by pil- 
grims and doubtless 
represent prayers 


Below: Manikins 
dressed in growi 
shrubbery as deco- 
rations in a garden 
of one of the gam- 
bling kings of 
Macao, China. The 

‘ 3 ae ee evergreens are 
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are trimmed into 
form every few 
days. The mani- 
kins are life-size 
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Guarding Property from Cranks and Incendiaries 
















































A watchman’s tower, equipped with 
two searchlights, which overlooks the 
plant of the Midvale Steel Company. 
All approaches to the buildings are 
bathed in artificial daylight at night 
to ward off spies and incendiaries 


Guarding the light and power plant of Los 
Angeles from a possible attack. Notice 
m ‘ the two guards, with guns in their hands, 


re standing at the extreme top of the picture 
Photos © . 7 
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One guard holds the weapons while the other performs a dare-devil stunt for the benefit of the 
photographer. These men have to guard the huge gas tank by walking around its top girder 
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of the Tropics 
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Merchant burden bearers in the 
streets of Japan. The size of the load 
and the variety of the stock are only 
limited by the strength of the peddler 


Photos © Newman Traveitalks and 
Brown & Dawson 








Lemonade ven- 
ders are as nu- 
merous in Ja- 
maica as huck- 
sters on New 


—_ York’s East 
— Side. On the 
| balanced kettle 
there is a spigot 
which you turn 
and help yourself 





We are not un- 
familiar with the 
vender of brushes 


The flower ven- 
der above goes 











about the streets 
of Rio de Janeiro 
balancing the 
heavy load of 
growing plants 
on his head and 
shoulders until 
he disposes of it 





















and brooms on 
the suburban 
streets of our 
own United 
States; but in 
Rio de Janeiro 
he adds chairs 
to his stock 





| They Carry Their Shops on Their Heads and Their Backs 































America, a vender balancing 


A typical street sight in South ica, 
of artificial flowers on his head 


what seems to be a perfect garden 











In Bayard Street, New York, 
as in Egypt, the beverage 
that cools comes to you 


In Trinidad they sell 
pipe tobacco by the 
yard or in smaller strips 
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Selling beads in Cairo is 
a lucrative business for 
the street boys and girls 


At left: An umbrella is 
part of the equipment of 
the peddlers of Korea 


on 





A bread seller of Barbados 
carrying her tray of bread 
and cake, and her chair 


PACH AASB a 


Photos © Newman 
Traveltalks and 
Brown & Dawson 
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The Most Curious of Curiosity Shops 








In New York City is one of the most 
curious shops in the world. It is a 
factory where colossal models are 
made from metal for shop-keepers’ 
signs. At left is a pair of opera 
glasses large enough to fit Miss 
Liberty. Sheets of copper were 
rotated against wooden models and 
blunt tools pressed them into form 




































This giant tooth is made of a com- 
position substance of white appear- 
ance so that the dentist’s sign will 
not tarnish or grow dim. As it is 
to be suspended overhead, it is 
made hollow inside so as to prevent 
it from being dangerously heavy 
if it should happen to be blown down 


At left is a jeweler’s sign—a wedding 
ring as large as an automobile tire. 
Others have been made large enough 
for diminutive couples to pose 
seated on the rim. No idea a 
merchant may have for an adver- 
tising design, however freakish, is 
too difficult for these metal workers 











An Advertising Sign Factory Showroom 


The rooster in the picture on the 
right will soon be the weather-vane 
on a very large building. Although 
substantially welded, it is not in one 
piece. Fully a dozen parts were 
made so that the completed bird 
might be an exact image of the real 
in every detail. Then the parts were 
assembled and soldered together 





Animals of every description, jewel- 
ry of all kinds, eyes of every size 
and color, miniature automobiles, 
battleships, houses—in fact rep- 
licas: of any and everything are 
made upon demand, so that the 
showroom of the factory resembles 
an old curiosity shop or a museum 


Bird forms are hammered out on 
iron patterns which are cast from 
the original artist’s model. Often 
the stuffed bodies of real birds are 
used, where the reproduction is to 
be life-size. The eagle in the picture 
on the right is made of hammered 
brass resembling polished old gold 


































LL butterflies must pass through four 
A stages: first the egg; second the 

caterpillar or larva; third the pupa or 
chrysalis, and fourth the perfect insect or 
imago. Some species require months to 
complete the process. Many pass the 
entire winter in the third, or chrysalis 
stage, wound up in cocoons or buried in the 
ground or under stones or loose bark. 

But the monarch, or ordinary milkweed 
caterpillar, passes through all four stages in 
from three to four weeks and 
has no objection to being an 
object of attention during the 
whole time, so long as plenty of 
fresh-cut milkweed is 
provided. Without 
this it would soon die, 
for the milkweed leaf is the 
only food it will take. It 
spends its entire caterpillar 
existence on the milkweed 
plant on which it happened to 
be born, eating greedily day and 
night except for a few hours 
every second day when it stops 
to change its skin. 

This molting or skin-changing 
process is necessary because the 
little creature grows so rapidly 
that the old skin becomes too 
tight, like the breeches of a 
rapidly-growing boy with a very 
large appetite. The change 
itself is quickly accomplished, 
although the caterpillar finds 





At left: 














The Birth of a Butterfly 


A miracle which you may watch free of charge 


The monarch, or milk- 
weed caterpillar which 
completes its transfor- 
mation in three weeks 


The caterpil- 
lar attaching itself to a 
leaf by means of a 
sticky, silky substance 


The pupa 
from an outgrown skin. 
The old skin is split 
open and dropped off 
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it necessary to remain perfectly motion- 
less for fully two hours before and after 
the process. The skin simply splits down 
the center of the back and the caterpillar 
crawls out fully clad in a new suit just like 
the old one, only more comfortable. This 
happens five times during its caterpillar 
stage of existence. 

If you want to witness 

the miracle of the cater- 

pillar’s transformation, 

simply break off the stem 

of the milkweed plant on 
which you find the next 
caterpillar you happen 
upon, and place the end of 
the plant in cool water. Be 
sure and place a fresh stalk 
in the water bottle each 
day so that your guest 
will be well supplied with 
food, but let the caterpil- 
lar crawl to the fresh stalk 
unaided. Handling may 
injure it. It will not try 
to leave you so long as 
you provide plenty of milk- 
weed. 

The indications of the 
end of this first ‘stage of 
existence will be a restless 
crawling about on the plant. 
The caterpillar is looking 
for the safest place to stay 
during the next stage of its 
career. Doubtless the spot 
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it will select will be the underside 
of the broadest leaf, to which 
it will attach itself by means 
ofa sticky, silky substance 
which it spinsout. Here 
it will hang, head down, 
with its body curved up 
in the form of a hook. 


hidden that they are seldom dis- 
covered. You may leave your 
little guest now for from ten 
to twelve days, for although 
there is awonderful change 
going on inside the shell 
there will be nothing you 
can see until about ten 
hours before the end of 
the process. Then the 
shell will begin to change 
in color from green to 
brown and will become 
transparent. You will be 
able to see the folded wings 
- of the butterfly inside. The 
; 22 time has now come when you 
—— must watch closely or you 
The ee A of _ — ie will miss the most interesting 
° 0 ar ¢ Ts - 

pat days, pray He at ll be- part of all. M ithout lle 
coming more and more transparent ment’s warning the shell 
bursts and the but- 
terfly emerges —a 
creature all body and 
with small, much- 
crumpled wings. The 
actual time consumed 
in the emergence is 
less than one minute. 
At first sight you may 
think that something 
has gone wrong, for 
the little creature cer- 
tainly looks deformed 
and not at all like the 
beautiful butterflies 
that we see hovering 
about the flowers in 
the fieldsand gardens. 
But slowly the wings 
unfold, and as stead- 
ily the body grows 
smaller, for the life 
forces are being 
pumped from the 
body into the wings 
which are to be the 
crowning glory of the 
















The newly-emerged 
butterfly. Its body 
is over-large and its 
wings much crum- 
pled but as the 
wings slowly unfold 
the body decreases 


After about twenty- 
four hours the body 
straightens out and 
begins to twitch and 
wriggle as if the little 
creature were in great 
pain. The head and 
upper portion of the 
body begin to swell. 
Finally the skin 














bursts, revealing the bi ee ee new existence. _ 

beautiful pupa or shell weed stalk sees the most rapid change of all 1 W hile the wings 
in which the rest of are drying, the little 
the transformation is to take place. creature timidly tests them, opening and 


The old skin is dropped off and for closing them slowly until, gaining courage 
three hours the pupa hangs like a little as the wings grow stronger, it soars out 
jewel bright green in color and ornamented into its new life, a new creature gorgeous- 
with a circle of golden spots near the top. ly beautiful and entirely forgetful of its 
Perhaps you have spied one of these little former groveling worm-hood. The miracle 
milkweed jewels during your rambles; but has been accomplished under our very eyes 
common as they are, they are so well and yet we can scarcely credit it. 








The Wasps of a Modern Fleet 





Torpedo boat destroyers sweep upon a warship and torpedo it before it 


has a chance to retaliate. 


TORPEDO boat destroyer is no 
longer, as its name seems to indicate, 
primarily a destroyer of torpedo 

boats. It isa fast torpedo boat of large size 
and capable of making prolonged cruises on 
the seas. Its preeminent purpose is to bag 
big game, such as dreadnoughts, by torpe- 
doing them. Its most important armament 
is torpedo tubes which it carries on an aft 
deck on both sides of the ship. A number of 
rapid-fire guns of small caliber are also 
mounted on the destroyer. These are for 
fighting with swift, powerful destroyers like 
itself and for attacking submarines. Such 
performances, however, are incidental. The 
sinking of a huge warship during a battle is 
of greater importance than separate quar- 
rels amongst small vessels like itself. 


The Destroyers Lead the Way 


A number of torpedo boat destroyers 
accompany a fleet into battle. They are 
always foremost in the fray. Led generally 
by a fast light cruiser, the torpedo de- 
stroyers sweep down upon the enemy’s war- 
ships at a speed of forty miles an hour. 
The cruiser endeavors to ward off the 
counter-attacks of the enemy’s lighter craft 
and strives to break a way for the destroyers 
that follow her, so that they can maneuver 
into firing position. The destroyers’ work, 
however, is hazardous, for just one well- 
aimed shot will send one of them to the 
bottom. But, on the other hand, they are 
able to dash about here and there rapidly 
enough to baffle the enemy’s fire. 

This initial attack happens before the 
real battle begins. The slower battleships 
of the main fleet steam up and open fire 
upon the big ships of the enemy. Now the 
destroyers swarm about the battleships, 
“‘stinging’’ whenever they can. Their tor- 
pedoes can be launched with facility as 
the firing tubes, after being once loaded 
and aimed, operate automatically. The 
torpedo tubes are swung into firing position 
around their circular track which is 
mounted on the deck. Each torpedo tube 
is aimed by sights which are somewhat 
similar to those on any naval gun. An 
electric control is thrown in, then com- 
pressed air enters the rear of the tube and 
sweeps the torpedo out automatically. 

The usefulness of these wasps goes even 
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As scouts, they have proved indispensable 


further than this. A destroyer continually 
tries to get to leeward of the enemy fleet 
where she turns off the draft of her boilers. 
Clouds of smoke are immediately emitteq 
which the wind blows towards the enemy, 
and which soon envelope the enemy’s ships, 
The enemy is. temporarily blinded by the 
screen of smoke produced by the de. 
stroyer though the tops of his masts can 
be faintly seen. In an instant, the de. 
stroyer takes advantage of this fact and 
sends a torpedo, guided by the masts, 


Smoke Screens Turned the 
Tide of Battle 


It was this style of tactics of the German 
destroyers which served the Germans g9 
well in the battle of Jutland. At the time 
their battleships were being hard hit, the 
German destroyers formed a veritable wall 
of smoke and enabled their countrymen 
to gain a temporary advantage. 

The torpedo boat destroyers have still 
another duty equally as important—that 
of scouting. Their lightness makes them 
swift and gives them a very large cruising 
radius. They can therefore scout far 
ahead of a squadron and can report their 
observations of the enemy by wireless, 
The advancing line of bigger ships by this 
means is made well aware of what it is up 
against long before the enemy ranges into 
sight. Forewarned is forearmed, and the 
squadron can prepare itself for the im- 
pending fight as a consequence. 


Methods of the Scout 


This competency of the destroyer as a 
scout will undoubtedly make her of great 
importance in our coast defense. She is 
capable of discovering the approach of 
any hostile fleet days ahead of the time 
that fleet will near our coast. She would 
immediately make her wireless report, 
and would continue to follow at a safe 
distance from the fleet and report its every 
movement. The destroyer will continually 
use her long-distance tactics of firing 
torpedoes in the general direction of the 
fleet, and there are two chances out of 
seven that she will hit the ships of the 
line. Meanwhile she can give information 
to our submarines to facilitate their surprise 
attacks also. 
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The Vitals of a Torpedo-Boat Destroyer 
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The torpedo boat destroyer is the swiftest warship. She is designed to swe 

enemy battleships, and torpedo them before their i batteries pa effectively 0 
back. A number of small-caliber guns are mounted on her deck to ward off counter- 
attacks of submarines and of destroyers like herself. In defending our coasts she is 
indispensable for scouting for hostile raiders and submarines, and for discovering mines 
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Tongs for the Fish That Swallows 
His Hook 


HE fish that swallows bait and hook 

is not a joy to the angler. Getting 
the hook out is no easy task. But the task 
is simplified by using the very handy device 
shown in the illustration. In any case 
where the hook has not been swallowed 
further than the 
gullet the device 
enables the fish- 
erman to get 
hold of it. 

The device is 
made from one 
piece of elastic 
steel wire bent 
in the shape of 
a pair of tongs. 
The ends of the 
two arms of the tongs are sharpened to a 
point. When a fish has been caught which 
has swallowed the hook, the arms of the 
tongs are compressed and their ends are in- 
serted in the fish’s mouth. The arms will 
then spring apart and hold the jaws open. 

The two arms of these tongs are also 
provided with metal plates. These can be 
used for obtaining a firm hold upon the 
tongs. The lower plate, it will be noticed, 
has a set of teeth sharpened on one side, 
while a cutting edge is sharpened on the 
other. Thus, this instrument also furnishes 
a scraper for scaling the fish, and a knife 
for cutting it open. 


When the tongs are in- 
serted in the fish’s mouth 
they spring back and hold 
the jaws stretched open 


The Acids of Fruit Are the Best 
Mouth Cleansers 


NLESS the teeth are very badly dam- 
aged or eroded, the acids of fruit, 
such as that contained in grapes, oranges, 
lemons or apples, will be found to be a 
satisfactory mouth-wash. The advice of a 
dentist should be sought, however, to de- 
termine the condition of the teeth and to 
decide whether an alkaline or acid wash is 
preferable for the individual case. But 
there is no question as to the efficacy of 
the food acids in removing quickly and en- 
tirely the mucous films that are the first 
stages of dental decay. 
An apple eaten in the evening will 
cleanse the teeth mechani- 
cally and chemically, and if . 
followed by vigorous brush- 
ing will protect them from 
bacteria during the night. 
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Catching Flies by the Barrelfy] 
with a Home-Made Trap 


HIS simple but very efficient fly-trap 

is nothing but a common barrel with 

a cone of wire screening fastened into one 
of the ends and extending up into the barre} 
about half-way. The apex of the cone jg 
cut off so there will be a hole one inch jn 
diameter through which the flies escape up 
into the barrel. 
Three little 
blocks, which 
hold the _barre| 
about two inches 
off the ground, 
form the en. 
trance to the 
trap. A pan con- 
ee taining molasses 


Ree 


Bent lugs with : 

beveled edaes or other bait js 
/ Knife edge | set 08 2 
| Lx —— . ground, and the 


Fish scaler barrel is placed 
directly over it, 
The flies swarm under the barrel and feed, 
but instead of leaving by the way they 
entered, their natural instinct will be to 
fly up into the cone, being attracted by the 
light streaming down into the barrel 
through the top, which is covered over 
with a piece of screening. 
Set the trap out of doors and forget it for 
a few days, at the end of which time you 
will probably have a catch resembling the 
one illustrated, and your neighborhood will 
send you a vote of thanks. 



















At left of the picture is shown a collection of dead flies caught 
in the barrel trap shown on the right in forty-eight hours 
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Making Pearls to Order 


A Japanese plan for putting 
oysters systematically to work 























The work on the oyster farm is done almost entirely by women. Here are women divers, with 
no other equipment than their baskets, bringing up pearl-oysters from the deep-sea beds 


world is situated on the Island of 

Tatokujima, in the Bay of Ago, Japan. 
The farm lands lie fathoms deep in water, 
and the crops are lustrous pearls. 

Oyster shells are lined with a smooth 
coating which is commonly called mother- 
of-pearl, or nacre. The oyster builds up this 
lining layer on layer. 

If any foreign substance—even a grain 
of sand—happens to enter the shell of an 
oyster the oyster immediately begins to 
allay the irritation it causes by surround- 
ing it with the material it uses to build up 
the lining of its shell. This process 
the oyster keeps up year after 
year. 

Pearls are not made by 
oysters alone. Any mol- 
lusk may form them, 
but pearls formed by 
common oysters and 
clams are not particu- 
larly attractive. 

On the farm at Tato- 
kujima the first steps 
toward the production 
of the pearls are taken during July and 


O*: of the queerest farms in the 





August of each year. Wherever the larvae 







A perfect pearl of the ‘Oriental’ 
variety. The seed inserted inside the 
shell was covered over with shell-lining 


of the pearl-oysters have been found most 
abundant, small pieces of rock and stone 
are placed. In a little while oyster-spat 
will be attached to these rocks. Then the 
rocks are removed to beds which have been 
prepared for them in deep waters. If they 
are left in shallow water during the winter 
the oysters may perish from the cold. 
They are left in the deep water beds un- 
disturbed for three years. Then they are 
taken out of the sea, and into each oyster is 
introduced a small seed-pearl or a small 
round piece of nacre which serves as the 
nucleus for a future pearl. The oysters are 
then returned to the sea where they remain 
for four years. At the end of that time 
they are taken out and the harvest 
of pearls is reaped. During the 
four years the oyster has 
been busily engaged in 
piling layer on layer 
of nacre around the 
bit of foreign substance 
which was so artfully in- 
troduced into its shell. 
The work of the oys- 
ter-farm is done princi- 
pally by women. The divers remain under 
water incredible lengths of time. 
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Protecting Mine Rescue Workers from Gag 






A new type of breathing apparatus sup- 
plies oxygen in just the right quantities 


N January, 1914, the director of the 
Bureau of Mines commissioned Mr. 
William E. Gibbs, a mechanical engineer 

of New York City, to design a new type of 
apparatus for use in mine disasters. 

The new apparatus has many points 

of superiority over those which have 
By means of a 
special device, oxygen is supplied to the 
wearer at the rate it is used. 
While sufficient is available 
when the wearer is working, 
none is wasted when he is 
resting. The harder a man 
works the more oxygen is 


been used formerly. 


necessary for him. 
The flow of oxygen 
may be regulated by 
means of a valve which 
is very easy to operate. 
When this reducing 
valve is attached to a 
cylinder of gas, it is 
possible to admit oxy- 
gen to the breathing bag 
in the exact quantity re- 
quired by the user. 
The new breathing ap- 
paratus is constructed of 
metal, with the excep- 
tion of a rubber gasket. 
All parts of the apparatus 
are mounted on a frame 
of steel tubing which is 
carried on the back. 


inum cover. 


paratus. 


The safety valve has a 
whistle in its outlet. 
This whistle gives warn- 
ing of leakage at the 
reducing valve. When 
the wearer breathes, air 
from the breathing bag 
lifts the inhalation 
valve and passes 


through a flexible tube 
and mouthpiece to the 





When in use, the 
entire apparatus is protected by an alum- 
The oxygen is carried in a 
cylinder or bottle at the bottom of the ap- 
This cylinder has a stop valve 
connected with the reducing valve, from 
which the gas passes by way of a tube past 
the safety valve within the breathing bag. 

















ad 


bag 


absorber 


A mine rescue worker wearing the new 
breathing apparatus. The aluminum 
cover is broken away to show interior 


carbonate. 





The reducing valve automatically regu- 
lates the flow of oxygen from the tank 
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’ Breathing 


dioxide. 


lungs. The exhaled breath passes to the 
exhalation valve down a flue to the ab. 
sorber where it is converted, then up 
through the cooling can, where it loses jts 
heat, and then into the breath. 
ing bag. When the supply of 
oxygen in the bag gets low, the 
flap opens the admission valve 
and a fresh supply enters. 
The absorbing can contains 
twenty 


vertically arranged 
sheets of fine iron-wire 
gauze, held parallel to 
each other one-fifth of 
an inch apart. Before 
being inclosed in the can 
this bundle of gauze 
sheets is dipped into 
molten caustic soda con- 
taining twenty per cent 
of water. The mixture 
solidifies on the 
gauze when cool, 
forming reinforced 
plates about one- 
sixteenth of an inch 
thick. This makes 
an absorber of carbon 
The _ plates 
maintain a uniform sur- 
face from which the con- 
densed and _ chemically 
produced moisture con- 
stantly drains away, car- 


rying with it the newly formed sodium 
The capacity of this absorber 
is practically constant, until the active 
material is all used. 

The apparatus is completed by a pressure 
gage (finimeter) which is read by touch 
instead of by sight, because, in the dark- 
ness of a mine disaster, it would be im- 


practicable to depend 
on sight. This gage 
sounds an alarm when 
the oxygen in the cylin- 
der has been reduced 
beyond the point of 
safety. 

Instead of a helmet 
a simple mouthpiece 
and nose clip are used 
with the apparatus. 
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Making Natural-Color Motion Pictures 


Light filters through a four-colored attachment 
which is rotated in front of the projector lenses 


motion pictures 

have not been a 
success in the past. 
Color results were too 
poor to warrant the 
mechanical complica- 
tions and the consequent 
expense of the necessary 
processes. A new sys- 
tem is being commer- 
cialized, however, which 
is unusually simple and 
which produces pictures 
more truly colored than 


oe oe 


complete outline which 
corresponds to one of 
the four primary colors. 
The colors which have 
been found to produce 
best effects are red and 
green-blue, yellow and 

blue. Blends of these 

produce colors so real- 

istic that the separate 

figures on the screen 
seem actually to stand 
out in relief. A system 
as simple and effective 
as this brings us much 































ever before. 

Like its predecessors, 
the new system depends 
upon the fact that beams 
of certain primary colors 
when mixed together in 
varying proportions of 
intensity will produce a 
ray of light which will 
show forth every color 
in the spectrum. In the 
new process, the pictures are taken by 
the camera through a four-colored 
rotating filter, so that one primary 
color will affect one picture of the film, 
a different primary color will affect the 
next picture on the film; and so on in 
very rapid succession. The developed 
film is run in the projector with a 
corresponding colored filter, and the 
color pictures are thrown on the screen 
in the same rapid sequence as they 
were taken in the camera. Twenty- 
four color pictures follow each other in 
a second. : The eye has not the time 
to distinguish one color from the other. 
They blend all together and _ pro- 
duce almost the same effects of color 
which appeared in the original scene. 

This process is therefore similar to 
that of the ordinary motion picture, 
with the colored filter thrown in. It 
is no more complicated. Even the 
film looks black and white like the 
others; only of course, each film pic- 
ture instead of containing the com- 
plete outline as in ordinary motion 
pictures, contains only the part of the 












At left: The four-colored 
rotating filter through 
which pictures in four 
different colors are 
taken in rapid succession 








Photographing natural scenery in all the beauty of 
its own coloring, by means of the filter camera 
attachment which “tones in’? the primary colors 
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The mechanism of the attachment by means 
of which the colors are blended on the screen 


nearer the day when natural color motion 
pictures will be the only ones in use. 

Experiments are now under way for 
perfecting a process of dyeing the black and 
white film the color of the four primary 
hues. If this can be done—and recent 
tests seem to promisg that it can—there 
will be no need of the four-colored filter on 
the projector, and this natural color system 
will be simplified so much 
further. 

It is planned to take 
the black and white film 
which has been exposed 
in the camera and sim- 
ply immerse it in vats 
containing the various 
dyes. When it is 
placed in the red vat, 
for instance, all of the 
individual pictures of 
the film, excepting the one- 
fourth of them which corre- 
spond to the red portions of 
the scene, are covered up by small 
rubber blocks. The dye cannot touch 
them, therefore, while those parts of 
the pictures which correspond to the 
red portions of the scene are colored 
red. 

After these pictures have dried, 
they are covered up and the rubber 
blocks are removed from those por- 
tions of the picture to be dyed blue 
inasimilar way. And this is done for 
the yellow and the green-blue portions 
also. The film is thus colored di- 
rectly and no extra filter is needed 
on the projector. 
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‘‘Editing’’ a Motion-Picture Film 
with a Phonograph 


| en a motion-picture film has been 
developed and printed it is sent to the 
general manager or to the director to be 
“‘edited.’’ Like an author’s manuscript in 
the hands of an editor, it is shortened here 
and there, the captions altered, some Parts 
entirely ‘‘cut’” or deleted, and the whole 
film dressed up to suit the ideas of the men 
closest in touch with the theater-going 
public. 

The editing takes place in the projection 
room, but the altering—cutting the film and 
changing it—is done in the cutting and 
assembling room by men who do nothing 
else. Sometimes the men in the cutting 
room (‘‘cutters,’’ in the trade lingo) are go 
overwhelmed and confused with orders 
issued by the studio officials that they are 
compelled to ask for additional expla- 
nations. Needless to say this wastes much 
time. 

By means of the phonograph, however, 
one motion-picture company is eliminating 
this waste and saving money. As the 
director watches a picture in the projection 
room he utters his editing orders into 
the transmitter of a dictating machine, 
The film is then sent back to 
the cutting room with the 
phonograph _ record. 





As the director watches 
a picture he utters his 
editing corrections in- 
to the transmitter of 
a dictating machine 
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In the cutting and assembling room the corrections 
are made from the records of the dictating machine 
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The Mangrove Shields of the Savages 


The implements were crude but the 
product was serviceable and artistic 























A scar left on a mangrove tree from 
the tearing away of bark for a shield 


of the New South Wales coast 

fought with spears and boom- 
erangs, a stout shield was an im- 
portant part of the warrior’s 
equipment. White men, with 
their firearms and their tools of 
steel, had not yet arrived. The 
Stone Age had not given place to 
the Age of Iron. 

Nobody knows when the first 
enterprising native discovered 
that the gray mangrove tree could 
be made to yield a shield of un- 
rivaled toughness by a compara- 
tively simple operation. This con- 
sisted of cutting through the bark 
of the trunk an oval groove, or 
rabbet, two or three inches deep. 


[: the days when the savages 


Into this groove were inserted a The perfect shield, 
trimmed, polished thy 2 
and provided with the process of condensation, the 


number of wedges made from a 


















Driving the stone edges in around 
the oval piece of bark marked off 


more than five hundred years old, 
while some are relatively modern, 
and were made with steel axes. 
The earliest English shields 
were “bucklers’”’ of lindenwood 
and were made in much the 
| same manner as these mangrove 
'| shields of the savages, except 
' that they were provided with 
strong iron ribs and bosses. 


from Ocean Steamers 


N all sea-going steamers, the 
steam is condensed by sea- 
water pumped through the surface 
condensers. This circulating water 
is then discharged overboard. In 


special kind of stone. By driving a handle made of cooling water taken in at tempera- 


these wedges in with a stone ham-__ twisted vine tendrils 


mer, a layer of wood was brought 

away in a single piece; then a little trim- 
ming and the attachment of a bit of 
twisted vine sufficed to convert the piece 
into a perfect shield. 

In the Port Macquarie district almost 
every gray mangrove tree of suitable size 
has been made to yield such a shield, and in 
many cases two or more shields have been 
taken from one trunk. The conspicuous 
scars remain to tell the story of a vanished 
art. Some of these scars are believed to be 


tures varying from 32 degrees to 88 
degrees Fahrenheit according to 
climatic and other conditions, is raised to 
temperatures varying from 80 to 120 de- 
grees and then discharged. This great loss 
of heat is practically unavoidable. Even on 
comparatively small steamers, hundreds of 
tons of heated water are pumped overboard 
daily. This constitutes one of the greatest 
heat losses in the operation of steam ma- 
chinery, although sometimes a portion of 
the warm water is used for scrubbing decks 
and for bath water on passenger ships. 
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How Motion Picture Films Are Made 
By R. W. Baremore 

































, \HE system of taking a motion picture 
and the developing and printing of 
the film, follow closely the methods 

employed by the amateur photographer, 

even though the film is handled in very 
much greater lengths. It is run through 
the motion picture camera in much the 
same manner as in the lowest priced kodak; 
it is developed in a tank similar to the 
amateur’s, although many times 
larger, and prints are made 
from the negative in the 
well-known way, ex- 
cept that the positive 
is printed on a cel- 
luloid film instead 
of on sensitized 
paper. 

As a general rule 
motion pictures are 
made in thousand- 
foot lengths. The reg- 
ulation camera and pro- 
jection machine holds 
this length of film. What 
are known as “‘features’’ 
are produced in multiple 









The developing room. The work- 
man is agitating the films in a bath 
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On these big drums the films are dried after developing. They revolve slowly, throw- 
ing off the water and exposing the emulsion side to a constant current of hot air 


reels. Hence the familiar sign ‘Mary 
Pickford in Three Reels.’’ This, we know, 
does not mean that Little Mary has been 
cut to pieces but that it was necessary 
to utilize three thousand feet of film to 
produce the picture. 

Motion picture film is much more dur- 
able than that which is used in the kodak, 
and the emulsion is considerably faster. 
The film is one and three-eighths 
inches in width and is made 
in two-hundred-foot 
lengths, the full reel 

or one thousand feet 
being secured by 
cementing five of 
these lengths  to- 
gether. On_ both 
outer edges of the 
film are perforations 
averaging sixty-four 
holes to the foot. 
These must be made with 
great care so that the 
picture synchronizes with 
the projector shutter. 
When the cameraman 
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cranks his machine the film is fed through 
in a series of rapid jerks, the shutter action 
being almost continuous. Sixteen pictures 
are made on each foot of film. 
The cameraman, having completed his 
work, the film is delivered to the developing 
department. Gen- 


be clean; for even the smallest particle 
of dust on the film will be magnified many 
times when the picture is screened. For 
this reason many special devices have been 
installed in modern drying rooms to keep 

them absolutely free from dust 
and dirt. 





erally a small piece 
is clipped and de- 
veloped to deter- 
mine light and ex- 
posure conditions 
so that the entire 
film may be treated 
accordingly and 
not spoiled. 

The developing 
is done in large 
tanks. The film 
is wrapped around 
large light frames 
for convenience. 
Thus mounted it 








In printing the 
positive from the 
negative the ser- 
vices of real ex- 
perts are required; 
uneven work will 
produce a bad 
“flicker” on the 
screen. Printing 
has been so highly 
developed that the 
old annoying 
“flicker” has al- 
most disappeared. 
As in making or- 
dinary pictures the 








is easily dipped 
into the bath, and 
examined without 
the direct contact of fingers. When the 
negative has been developed it is placed 
in the fixing bath. After that it is thor- 
oughly washed in clean water. The de- 
veloping and fixing are generally done in 
two-hundred-foot lengths. It is difficult to 
handle any greater length. 

Large drums made of light metal and 
wood are used for drying the film. These 
drums revolve slowly, thus throwing off 
water adhering to the back of the film and 
exposing the emulsion side to a constant 
current of hot air. The drying room must 


Cementing together the 200-foot lengths of film to 
make a picture of the standard 1000-foot length 








emulsion side of 
the negative is 
brought into con- 
tact with the positive film and is exposed 
to the light. Artificial light is used because 
it is more easily controlled than sunlight. 
The printing machines used work on the 
same principle as the motion picture 
camera with the exception that they ‘‘take’”’ 
two rolls of film, both the positive and 
the negative. In developing the positive 

















Photographing the titles and subtitles on films from 
block-letter signs, with a regular motion-picture camera 





Printing the positive from the negative. 
The printing is done by artificial light 
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Six Acres of Coal Floating 
on the Mississippi 


NLY in the United States can 
such a sight be seen as gix 
acres of coal floating down a rive; 
as a single unit. This is the area 
of coal boats which the well. 
known stern-whee! steamer 
Sprague is capable of handling as 
a single tow. Four across-stream 
rows of twelve boats each, make 
up the principal part. Back of the 
fourth row, however, eight boats 
find places together with two 
barges. Hence, there are fifty-six 
boats and two barges in the big 








Washing the negatives in clear water after the develop- 
Two-hundred-foot lengths are 
handled at one time and afterward pieced together 


ing and fixing process. 


film an additional bath is required to clear 
the high lights and sharpen the detail; 
otherwise the method is the same as for 
the negative. 

The two-hundred-foot lengths of film 
are then wound on reels, five lengths being 
cemented together to produce the standard 
length of one thousand feet. 

In every picture ‘“‘titles’’ and ‘“‘sub- 
titles’’ are required to explain the action. 
These are photographed on the film when 
the other parts of the picture have been 
taken. The piecing together of the vari- 
ous sections of film requires the exercise 
of great care for never are the scenes of a 
play filmed 
from begin- 
ning to end 
exactly as 
they are 
planned by 
the scenario 
writer. If 
five different 
episodes take 
place in 
a drawing 
room, they 
will all be 
photographed - 
at once, even 
though hun- 
dreds of feet 
of landscape 
film may ulti- 
mately in- 
tervene be- 
tween them. 








A typical coal boat. 
travels abreast of eleven others and a steamer 








It is twenty-six feet wide and 


fleet. The Sprague has her nose 
shoved in at the center of the 
fifth row. The fifty-nine vessels 
are lashed securely together by 
lines which run from boat to boat. Al. 
though the Sprague can push the fleet 
ahead, her chief duty is to hold back the 
load. 

This great amount of coal is handled bya 
relatively small total of horsepower because 
the current of the onflowing river supplies 
a large part of the requisite energy. 

The big efficient stern wheel of the 
Sprague stands forty feet high. When 
bends in the river have to be rounded, it 
controls the boats by suitable backing move- 
ments. If the steamer itself goes aground, 
this big stern wheel may be utilized to 
drive water in under the stern of the 
boat to sup- 
ply a_ kind 
of miniature 
flood tide. 
When the 
sand bars, 
swift current 
and tortuous 
course down 
the Missis- 
sippi River, 
where the 
Sprague is 
principally 
engaged, are 
taken into 
considera- 
tion, it will be 
granted per- 
haps that the 
captain has a 
responsible, 
difficult task. 
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An Observation-Tower Car for the Army 


It would serve as an outpost station for wire- 
less apparatus, signaling and sharp shooting 



















r NO enable an army to maintain unin- 


terrupted communication between 

scattered forces and headquarters, 
two New York City men have devised a 
new form of armored car, with folding steel 
tower for wireless apparatus, signaling, 
observation and sharp shooting, and have 
offered it to the Government for immediate 
use. National Guardsmen, after putting 
the car to a severe test recently, reported 
favorably upon it. 

The tower of the armored automo- 
bile is of steel and extends twenty-five 
feet in the air. When the ma- 
chine is in motion and the 
tower is not used for observa- 
tion purposes, it may be folded 
back as shown in one of the 
illustrations. On the top = 
of the tower, when J 
it is extended to its 
full 
length, 
is °e@ 
small platform 




















enough room 
for one man 
and a machine if 
gun, the latter if 
capable of be- 
ing used for 
offensive or de- 
fensive pur- 





The armored tower car traveling at high speed with 
the top portion of the steel tower folded back 


poses. 
7 ; . ; 
When Photes©Amer. signaling and observation work the car 
used for Press Assoc. 


may take up a certain position and be con- 
sidered as an outpost station, or it may 
move about from one section of the coun- 
try to the other, keeping in communica- 
tion with the general staff by means of its 
wireless apparatus. Furthermore, it may 
be used with equal facility at night, signal- 
ing being carried on with the aid of search- 
lights or by wig-wagging with lights 
instead of the usual flags. With the car 
traveling at high speed a man can take up 
his position at the top of the tower and wig- 
wag information to other moving observa- 
tion towers, or obtain military knowledge 
National Guardsmen using the car as a while siete through the enemy's country 
signaling station. At night colored lights at great speed in the event of the failure of 
would be used instead of the flags the ordinary means of communication. 
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STRIPS OF HARDENED RUBBER 
{ oti 








Thick strips of 
hardened rubber 
placed across 
the face of a tire 
prevent skid- 
ding and pro- 
tect the tires 
from punctures 









The Latest Additions to the Constantly-Increasing 











A protective pad 
for several styles 
of heels, which 
saves the shoe 
when the driver 
is operating the 
clutch or brake 
lever o: the car 



































Accessibility to every part of the motor-truck power- 
plant is secured by hinging the crankcase on one side 
and then elevating it with a small screw-jack, as shown 











AIR EXHAUST CHECK VALVE 
TO LOWER JACK 

A combined auto- 
mobile pump and 
jack. A single han- 
dle operates the 
device for either 
purpose. It is car- 
ried with the tools 


A lighter for gas 
headlights on 
automobiles. 
Wires from the 
spark- plug. cir- 
cuit connect 
with each burner 


A motorcycle limousine with seating capacity for 


three passengers. It is a three-wheeled affair 




















How an American automobile party crossed an African river. A flooring of planks was placed on 
an ordinary flat-bottom row-boat and the automobile was balanced on it. The craft was then 
pushed across by natives and the landing was made at the other side by utilizing heavy beams 
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A vacuum cleaner 
for the automo- 
bile. The pump- 
ing action of the 
engine is utilized 
to create the 
vacuum. The de- 
vice can be ap- 
plied to any engine 





vacuum 
cleaner 


Air- 

tight 

serew 
cap 


Strainer- 
bag 


A triple tire wheel as standard equipment for 
trucks of large capacity. It gives a consider- 
ably greater mileage than the dual tire wheel 


Variety of Automobile Accessories and Conveniences 








Capstan hub 
caps make it 
easy to extricate 
a mired car. A 
rope is attached 
to each of the 
rear wheel cap- 
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Spark control column , 


Steering control omni gg 
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Single chains attached to the spokes have leather- 
covered fasteners which do not injure the rim. 
They cannot strike the mudguard and can be 
fitted on solid as well as on the pneumatic tires 
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and the 


free ends to a 
stake or a tree 






An automobile 
lock which se- 
cures the stee. 
ing mechanism, 
gas, and spark 
control against 
operation. It is 
attached to the 
steering post 
below the wheel 
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ter of five feet, and it weighs three tons. 
Its beam is as brilliant as the sun at 
eight o’clock in the morning or four in the 
afternoon, New York latitude, and you can 
read a newspaper by its light thirty miles 
away. The heat of its focused beam is so 


T is ten feet high, its mirror has a diame- 


intense that it will set paper afire at a dis- 
It has 


tance of two hundred and fifty feet. 
a candlepower of more than one and 
a quarter billion. 

These are a few astonishing 
facts about the Sperry search- 
light, the invention of Elmer 
A. Sperry, of Brooklyn, 
N.Y., who is already known 
as the inventor of the air- 
plane stabilizer and ship 
gyroscope bearing his 
name and the first elec- 
tric arc light. When the 
last big air raid over 
Loéndon was made by Zep- 
pelins, the Sperry search- 
lights bathed the big dirigi- 
bles in beams of light they 
could not escape. According 
to some London accounts the 
Sperry searchlight is the 
Zeppelin’s Nemesis. 

One of the most powerful 
beacons along the coast is the 
Sandy Hook Lighthouse. But the Sperry 
searchlight is twenty-two times more bril- 
liant than that light. Were the Sperry 
lamp substituted for the lighthouse beacon, 
a ship passing out to sea could be bathed in 
light until it disappeared below the horizon. 
By swinging the light back and forth across 
the sky it has been made visible one hun- 
dred and fifty miles away. For Navy use 
the Sperry lamp illuminates a target ten 
times more brilliantly than any other pro- 
jector devised. 

Equipped with a carriage that permits 
the lamp to be turned ina circle and in any 
direction up to ninety degrees, the giant 
searchlight is of the greatest value in 
detecting aircraft. The operator can not 
control it near at hand; the great heat 
prevents that. He must stand fifty feet 
away. At that distance he is able to 
focus accurately upon any moving object. 
Because the rays projected by the lamp are 





The World’s Most Powerful Searchlight 


It sends forth a beam as brilliant as fiercest sunlight 











Elmer A. Sperry, inventor 
of the greatest searchlight 
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nearly parallel, there is no diffusion of light 
overa wide area. The beam is concentrated, 
When the searchlight is being operated 
the temperature of the arc is nine thousand 
degrees Fahrenheit—seven thousand de. 
grees higher than the melting point of the 
metal holders of the carbons. Conse. 
quently, in order to prevent these parts 
from melting, a current of air is forced, by 
means of a motor-driven blower, 
through the carbon supports and 
discharged through the heat. 
_radiating disks that surround 
the holders. In the Beck 
lamp the holders are 
sprayed with alcohol to 
prevent them from melt- 
ing. 
The several factors 
which combine to make 
the Sperry lamp so power- 
ful are the small elec- 
trodes, the special carbons 
used, the manner in which 
they burn and the parabolic 
mirror. A colored glass peep- 
sight enables the operator to 
watch the arc without being 
blinded by the glare, or the 
arc is reproduced by lenses 
upon a ground glass outside 
the lamp. An iris diaphragm 
similar to that used on cameras, regulates 
the light. 
Stand in the beam of the Sperry lamp at 
any distance closer than three hundred feet 
and your skin will be burned. At that 
distance the skin peels. The great heat of 
the arc is due to the fact that it producesa 
crater which more nearly approximates the 





‘mathematical point of light than does that 


in other searchlights. The candlepower is 
more than three hundred and_ twenty 
thousand per square inch. 

Designed for naval and military pur- 
poses, the Sperry lamp, in addition to 
locating enemy forces on land and in the 
air, is useful also in throwing a screen of 
powerful light in front of the enemy. It is 
impossible to see through its concentrated 
beam. Allied field forces have mounted 
the lamp on armored cars and have found 
it available for signaling at any distance 
up to one hundred miles. 
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It Will Burn Your Skin at Three Hundred Feet 
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ARRANGEMENT OF CARBON HOLDERS IN THE SPERRY LAMP. <A 


RINGS MADE OF QUARTZ ,WHICH. BEING A BAD @ ay 
CONDUCTOR HELPS TO KEEP BODYOF =, 
OLDER COOL as 
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SHAFT ACTUATING i 

FEED ROLLERS: | 

HOLLOW SUPPORT 

THROUGH WHICH THE AJR CURRENT FOR 
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INCLINED POSTTION OF POSITIVE (UPPER) 
& NEGATIVE Ce TO EXPOSE BOTH 
THEIRGLOWING TIPS TO THE MIRROR, 


NARROW NESS 
OF THE SUPPORTS. 


ee = CONTROL BOX 
TNCLINCD POSITION OF CARBONS FAN FORCING AIR 
CAUSED BAD SHADOWS IN THE BEAM THROUGH THE HOL- 


LOW UPRIGHTS SUR 
EARLY FORM OF LAMP. NESS IHCAR 





CRATER IN POSITIVE CARBON 


I-LUMINOUS FL ME 
fy NEGATIVE CARBON font 
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A STANDARD LAMP WITH MOTOR = 
CONTROL {a 


NX 
\\ 
\ NARROW SUPPORTS CAUSING 


<4 VERY UTTLE SHADOW. 
\ 


HAND-FEED OF 
POSITIVE CARBON 


SCREWED ROD WITH RIGHT & LEFT-HAND 
THREAD REGULATING POSITION OF CARBONS 








) SILVER CONTACTS TERMED “BRUSHES © WH 
ELECTRIC CURRENT TO CARBON y ARE a TAcHED To 
P\ COPPER BARS SUPPORTED BY SPRINGS 


_ REVOLVING POSITIVE CARBON 


REVOLVING WITH IT. THEY ARE 

ROTATED SLIGHTLY AJ EACH RE 
VOLUTION BY THE STAR(WHEEL 
STAR-WHEEL . OPERATED BY TRIP- 
TING AT EACH REVOLUTION OF 

THE CARBON ON A 





~\ ROSITIVE CARBON 
EXTENDING BEYOND 





The new Sperry searchlight lamp and its predecessors. The trend in lamp design has been to 
provide a more intensely luminous source than that of pure carbon. Until recently this was 
thought impossible, because carbon possesses the highest melting point of any known element. 
But the newer lights, such as the Beck lamp shown above, and the Sperry lamp, have kept their 
carbons and metal parts from melting by ingenious means. In the Beck lamp an alcohol spray is 
used; in the Sperry lamp constant currents of cool air are forced through the carbon supports 
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Gathering Oysters by Submarine 


A peaceful occupation at which the submarine is so efficient 
that it promises to revolutionize the entire shellfish industry 
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an hour, leaving the bed clean-swept. 


For the most part its inventors 

thought only of blowing up ships, 
notwithstanding the dramatically success- 
ful trip of the Deutschland. Probably the 
only inventor who believed in its peaceful, 
industrial possibilities from the very be- 
ginning was Simon Lake. He has sug- 
gested the use of the submarine for polar 
exploration, for ferrying supplies across ice- 
bound rivers, for seeking sunken treasure, 
and for digging oysters. We have already 
pictured his transatlantic submarine freight 
carrier—an older invention than the Deutsch- 


F NHE submarine is primarily a destroyer. 
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When traversing a good bed the submarine will suck up five thousand bushels of oysters in 
It is not diverted from its course by wind or tide 


land—and on this page we illustrate his 
submarine oyster gatherer. 

Preliminary experiments have demon- 
strated to Mr. Lake’s satisfaction that 
when the submarine is at the bottom of the 
ocean, the oysters can be sucked up into it 
on the vacuum cleaner principle. When 
traversing good ground, the submarine 
will suck up five thousand bushels of oys- 
ters in an hour. This means that in one , 
hour a mass of oysters will be collected 
which, if compactly piled in a cylinder one 
foot in diameter, would require a cylinder 
one and three-quarters mile long to hold it. 
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The submarine which will accomplish 
this employs essentially the usual pro- 
pelling and diving apparatus found in sub- 
marines. Its hull is different, however. 
Nearly the entire bottom-half of the central 
portion of the boat is given over to the two 
storage holds. These holds are water- 
tight, but their bottoms can be opened to 
the sea. A central observation chamber 
between the holds also opens to the sea. 
A large-toothed driving-wheel is mounted 
at the bottom of this chamber, to help 
drive it along the ocean bottom. Com- 
pressed air is turned into the observation 
chamber to push the water out, and powerful 
electric lights are then turned on. The opera- 
tor stationed outside of the glass walls of 
this chamber can plainly see the bottom. 

When an oyster bed is 
reached, the storage holds 
are quickly opened. Sea 
water rushes in. Large 
centrifugal pumps are 
started. They force great 
streams of the water out 
so that equal streams of 
water can be sucked in. | 
The inrushing water carries the 
oysters along with it. Thousands of 
the oysters will pile against the wire 
screening which lines the storage 
holds in front of the water exits. 


































The spiral spray creates the 
vacuum which sucks up the dust 
Attach This Hose to Your 
hy Hydrant to Run Your 
el ~s Vacuum Cleaner 





a) VACUUM cleaner has 
The submarine thus cleans up the | aoe. been invented by 
oyster bed Uldito vacuum cleaner Beecher W. Junk of Toledo, 


Ohio, which can be operated 
wherever there is a hydrant in your house. 


A Flashlight Advertisement on the A pipe of the right diameter is screwed 
—_ : into the hydrant’s mouth and runs down to 

Cashier's Register the bottom of the sink. 
FLASHLIGHT A spiral nozzle fits the 


change holder makes 
an attractive and useful 
decoration for showcases 
or for use in connection 
with the cashier’s register. 
When the change is depos- 
ited in the holder by the 
cashier, the coin forms a 
contact, causing a sign to 
flash intoview. The adver- 
tisement may be a colored 
photograph, a drawing, a 
slogan, or any other thing 
desired. It comes to the 
buyer’s attention in such 
a manner that he is bound 


pipe just below the mouth 
of the hydrant. An angu- 
lar pipe opens into’ the 
vertical pipe immediately 
below the nozzle and 
slopes up to connect with 
a rubber hose on the 
guiding rod. 

To clean the room, you 
turn on the water and 
guide the rod over the 
carpet. After traversing 
the spiral nozzle, the water 
whirls around and passes 
the opening of the angular 


ner pipe, forcing out all the 
to notice it, and generally i 


ee é air near it. The vacuum 
then he is i When the coin is deposited an j ‘ih : 
when he is in an agreeable elnsteiads: diamines ta: enaiie ond so created starts the air 
frame of mind. 


the sign is flashed into view flowing in the rubber hose. 
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A jointed ring buoyed up by two floats rubs 
against the pile and scrapes off marine growths 


Making the Waves Scrape Marine 
Growths from Piles 


HE protection of wooden piling on 

wharfs and piers along our coasts from 
barnacles and the ravages of insect borers 
is a vital matter. Lives are endangered 
and much property is lost through worm- 
eaten supports. For that reason a “pro- 
tector,” installed at various points along 
the Pacific coast by Alva L. Reynolds, 
of Long Beach, California, is attracting 
considerable attention. 
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How an Entire Railroad Car May Be 
Moved by Hand 


ITH a tool such as that invented py 

Charles McCarter, of Decatur, []}j- 
nois, any one can move a railroad car by 
hand. It has a clamp that firmly grips the 
car wheel when a lever (shown in the hands 
of the man in the photograph) is lowered. 
The lever has its end secured to a crank 
pivoted on a triangular wheeled frame 
the wheels of which always rest on the 
track rail. 

When the lever is raised, cranks release 
the clamp from its grip on the car wheel. 
As the lever is arranged outside of the 
track it may be operated without any hin. 
drance where two cars are coupled, for 
there will be ample room to move the lever, 
The car wheel is rolled three inches at one 
stroke of the lever. 

When the car wheel moves, the car-mover 
rolls on the rail and they both travel to- 
gether. One man can move the heaviest 
loaded car on any kind of track. Slippery 
rails do not hinder the operation, and there 
is not the least danger of the operator 
getting his fingers or toes mashed or being 
hurt in any way. 

The tool and its frame are light enough 
to be easily carried where needed. It is 
especially useful where a car switched ona 
siding has come to a stop a few feet short 
of the desired place for loading or unload- 
ing. With the mover the car can be placed 
exactly where it is needed in a few 
minutes’ time and without requiring the 
services of more than one man. 





- 


The device consists of a 
jointed ring which encircles 
the piling loosely and is 
buoyed up by two floats, 
which look like big wooden 
baits on rat-trap hooks, and 
prevent the iron ring from 
slipping to the bottom of the 
pile into the mud. Up and 
down with the tide goes this 
wooden-baited ring, con- 
stantly rubbing itself around 
the post and preventing the 
entrance of wood-borers, or, if 
the post be old and already 
covered, scraping off the ma- 











rine growths and undesirable 
attachments of all kinds. 





At each stroke of the lever the car wheel is moved 
three inches. Slippery rails do not hinder the operation 
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Eliminating Automobile Valve Trouble 


Valves made of pure carbon are self-lubricating 


LL valve grinding, trouble with weak 
A valve springs and loss of power 
through improper seating of valves 


would be eliminated 
fitted with the 


if the motors were 


these. ports to the large top of the valve. 
A similar passage is cut from the other port 
to the bottom of the valve, the passages 
being on the same side of the valve as the 


port in each 





carbon rotary 
valve shown in 
the accompany- 
ingillustrations. 
It is made of 
pure carbon in 
the shape of a 
cone with the 
apex cut off and 
is run small end 
down in a steel 
seat placed be- 
tween the curv- 
ature of two or 
more adjacent 
cylinders. It is 
carried on a ver- 
tical shaft re- 








case. The open- 
ing in the top 
serves as the ex- 
haust port and 
that in the bot- 
tom as the in- 
take port. 

At the begin- 
ning and during 
the suction 
stroke of the 
motor, the valve 
is rotated in its 
seat so that the 
intake port in 
the valve is 
made to coin- 
cide with the 








volved by a pair 
of bevel gears 
driven off the en- 
gine crank-shaft. 
Two Boston men 
are the inventors. 
Carbon is one of 
the best lubricants 
known and has 
great heat resisting 
properties, so that the 
valve is practically 
self-lubricated and is 
yet able to withstand 
the heat of the ex- 
haust gases without 
warping and sticking 
in its seat, a trouble 
heretofore always ex- 
perienced to some ex- 
tent with metal- 


against-metal rotary 
valves. 
The illustration 


shows a four-cylinder 
motor with its cylin- 
ders cast in pairs and 
a valve for each pair. 
As shown in the draw- 


Ings, the valve has two rectangular ports 
cut in its curved sides 


apart. 


A passageway is cut from one of 


A four-cylinder motor with 
the cylinders cast in pairs. 
There is a valve for each pair 


The two rectangular intake way 
and exhaust ports in the par 
curved sides of the valve 


Exhaust 
manifold 





Intake and 





carbureter 






















Squared valve 
stem 











A cross-sectional view showing the 
construction of the valves and their 
relation to the engine cylinder 


at points 20 degrees manifold. 
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port in the valve 
seat which 
opens into a pas- 
sage leading di- 
rectly into the 
head of the 
cylinder. The 
gas passes up 
through the 
crescent-shaped 
opening in the 
bottom of the 
valve, through the coin- 
ciding ports in valve and 
seat and thence through 
the passage leading to the 
cylinder where it is ex- 
ploded in the usual man- 
ner. Then as the valve 
is rotated at half the 
speed of the motor, the 
latter has its compression 
and firing strokes before 
the valve has made one- 
half a revolution and the 
exhaust port of the latter 
is brought opposite the 
valve seat port to permit 
the burnt gases to pass 


through the valve and up into the exhaust 
The following half revolution of 
the valve takes care of the second cylinder. 
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The air supplied to 
the patient is me- 
chanically cleansed 
by the filters, made 
chemically clean by 
the action of the rays 
from the electric 
light, and then 
carried to the 
patients’ lungs 
through the mouth 


Apparatus for Puri- 
fying and Medi- 
cating Air 


N bronchial and 

throat affections and 
directly after suffoca- 
tion by gas, prepared 
air is of the greatest 
value, especially if it is 
medicated. The appa- 
ratus illustrated makes 
it possible for a gas- 
stricken victim to be re- 
stored to consciousness 
in a minimum of time. 

A coarse mesh at the 
point of entry contains 
a packing of lump char- 
coal which removes 
gases, excess moisture 
and solid matter. Solid 
calcium chloride thor- 
oughly dries the air and 
then a layer of cotton 
wool filters it and pre- 
vents the solids from 
falling into the reflector 
chamber through the 
holes surrounding the 
reflector rim. 

The air comes through 
these holes and is ex- 
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The screens may be rolled up like a 
shade on cleaning days and left in 
their cases when the season is over 


posed to the glare of a tungsten lam 

intensified by a bright metal reflecto; 
The action of the rays combined with 
the heat of the lamp kills the germs 
and organic matter remaining in the 
air. A suction fan draws the purified 
air from the reflector chamber and dis. 
poses of any remaining particles 

the centrifugal throw of its blades, 
This tends to push the air along its 
path, relieving the patient of much of 
the labor of drawing the air through 
the apparatus. 
air passes through a tube into a saline 
or oil solution in a bottle, from which 
it is passed to the patient, through 





In the final stage, the 


another tube. 


An Improvement 
on an Old Idea for 


Window Screens 

SLE V. MER. 

CER has adapt. 
ed the principle of 
the ordinary window 
shade roller to the 
mosquito screen. The 
roller used is of much 
larger diameter than 
that of a window shade, 
and it is fitted with a 
much more powerful 
spring. Moreover, it is 
entirely enclosed in a 
metal casing, mounted 
directly outside the win- 
dow. 
self is reinforced by thin- 
edge strips of flexible 
metal. 

When the screen is 
pulled down it is fast- 
ened in place by a catch 
on the bottom window- 
sill. When the cleaning 
day comes around, in- 
stead of having to re- 
move each screen from 
its fastenings in order 
to get at the windows, 
it is necessary only to 
roll up each one in its 
turn. When the mos 
quito and fly season 1s 
over the screens need 
not be taken down and 
stored. They may beleft 
rolied up in the cases. 


The screening it- . 
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Protecting Ships from ‘Torpedoes 


A U-shaped buffer is provided, in 
which the hull of the vessel floats 


and the mine? Can nothing be done to 

protect a Lusitania or a Laconia Pp 

Naval architects have succeeded in giv- 
ing warships some measure of protection 
by subdividing their hulls into literally 
hundreds of 


li there no defense against the torpedo 


nected by a bottom which lies beneath the 
ship’s hull. The U-shaped structure lies 
at a suitable depth so that the ship to be 
protected can be floated in and secured to 
the structure. Since the protecting struc- 
ture is merely a shell, it offers but little 
resistance to 








cells. When 
the battle- 
ship Auda- 
cious struck 
a mine she 
stayed afloat 
for over four 


the water. 

It is evi- 
dent that if 
a torpedo or 
a mine were 
to explode, 














hours be- 
cause of her 
multi-cellu- 
lar construc- 
tion. Why is 
not the same 
idea applied 
to merchant 
vessels? Sim- 

ly because 
tis prohib- 
itively ex- 








the U-shaped 
protector 
would be 
destroyed, 
but the ship 
itself would 
be saved. 
Even if the 
ship were 
damaged to 
some extent 
the injury 
would prob- 








pensive. ably beslight 
Even = so, and could 
the Lusitania : be easily 
was built : . — repaired by 
ot alike eee cere the ship's 
warship; for mere shell, as may be seen from the diagrammatic drawing mechanic. 


she had a 
double hull and was subdivided after a 
fashion. Because she was not minutely 
subdivided, like a battleship, she went 
down in twenty minutes. 

Why not use torpedo nets? They have 
proven of no avail. But the idea of 


catching a torpedo and stopping it before - 


it ever reaches a ship seems sound. Ac- 
cordingly, we find that Thomas Thurston, 
a naval architect connected with one of the 
large British shipbuilding firms, has in- 
vented and patented a system for protect- 
ing ships from the effects of a submarine 
explosion, which system depends on the 
principle of providing a buffer for a ship. 
As the illustration shows, Thurston’s 
buffer is a U-shaped structure, not unlike a 
floating dry-dock, in which floats the hull 
of the vessel to be protected. This U- 
shaped structure comprises side walls con- 
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The Perfect Poise—How We Can 
Attain It 


OR the perfect physical poise we don’t 
need to study pictures in the modern 
magazines. The ideal form is well expressed 
in sculpture dating back to 500-600 B. C., 
when the Spartans were masters of Greece. 
These ancients carried themselves in such 
a way that the muscles, organs, circulation 
and even the brain and nervous system 
were placed in harmonious relationship. 
How can we attain the same poise in walk- 
ing? Briefly, by setting the shoulders back 
and squaring them evenly, by carrying the 
chest high and well arched forward, by 
keeping the stomach in and the neck per- 
pendicular, like a column, and by forcing 
the chin in. Whether sitting, standing or 
walking, these principles involve a correct 
and graceful carriage. 
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A reaper boat cutting aquatic growths. The blades lie near the 
_bottom of the pond and operate automatically by motor-power 


Clearing Out Ponds and Lakes 
with a Reaper 


E are familiar with all sorts of reap- 

ing and harvesting machines de- 
signed for use on land, but a reaper boat 
is something decidedly new. A Frenchman 
by the name of Amiot has devised a boat 
which is equipped with a set of 
cutting blades for use in re- 
moving aquatic growths 
from ponds and arti- 
ficial lakes. 

The cutting blades, 
which are modeled 
after the fashion of 
reaper blades, are 
operated by a 
motor on the boat. 
The boat is about 
twenty feet in 
length, flat bot- 
tomed and narrow 
at the front and 
rear. A paddle 
wheel placed in the 
front of the boat is 
driven by a gasoline 
engine. 

The cutting bars are 
placed at the rear end of 
the boat on a vertical 
frame. The blades are 
made in different lengths 
and with different curva- 
tures to adapt them tothe 


— 


io 











Sige Fs 
ep POOL 5 


An entire family could be sheltered in 
this great basket, which was formerly 
used by the Indians as a granary 
























































irregularities of the Stream 
beds. The frame which gyp. 
ports the cutting blades . 
constructed of two vertical 
irons and may be swyp 
from a lever pivoted in = 
upright. 
The paddle wheel js 
carried on a frame capa. 
ble of adjustment to any 
desired depth. The wheel 
is driven from the _ gas. 
oline motor by a gearing 
and chain device. Two sep- 
arate countershafts are used 
for this purpose so as to give 
the necessary speed reduc. 
tion when cutting. The cut. 
ting frame may be lifted out 
of the water when not jn 
use. The blades fold up 
alongside the frame. 


A Willow Basket as Large 


as a House 


HIS huge basket, a product of a tribe 

of the Ponca Indians of California, 
weighs 325 pounds when empty, notwith- 
standing that it is made of light osiers, 
skillfully intertwined. 
bottom to rim, and _ its top 


It is six feet from 


is three feet higher. 
now the 


It is property 
> of the Institute of 


Arts and Sciences 
of Brooklyn, New 

York. Before it 

could be loaded on 
a box car for ship- 
ment east it was 
necessary to widen 
the floor of the 
car. 

These huge 
willow ‘‘gran- 
aries’’ of the 
Poncas are gen- 
erally mounted on 
rude platforms 

reached by ladders 
to keep them dry. 
Each basket has a 
rain-shedding cover 
made of grass or cedar 
bark. The grain kept 
in them remains dry 
and in perfect condition 
indefinitely. 
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Making Your Watch Tell 
the Whole Truth 


HE average commercial 
‘i traveler who journeys 
about the United States has 
to keep a close watch on his 
timepiece to see that it is 
telling the truth. There is 
an hour’s difference in time 
when you enter and leave 
some cities and it’s an im- 
portant matter that you do 
not forget to set your watch 
back or forward an hour, ac- 
cording to which way you 
are traveling. If you over- 














look it, you may miss a 


The tests relate to ice consumption, temperature distribution, 


train and air circulation within the refrigerators. Equipment 
r ° 


An express official who 
travels almost all the time and is so busy 
that he sometimes forgets to change his 
watch at Detroit, Mich., for instance, or at 
Dodge City, Ia., has, frequently had an 
experience of this kind. Sometimes he has 
arrived an hour ahead of time or, perhaps, 
an hour after a train has left, giving him 
time enough for reflection. 

Recently, he conceived the idea of mak- 
ing his watch tell all four different times— 
Eastern, Central, Mountain and Pacific. 
He went to a jeweler and had extra 
hour hands put on his timepiece— 
each of a different color, so that he 


face of his watch. For instance, the 






Cou) 


inside each refrigerator is connected with the galvanometer 


How the War Department Tests Its 
Household Refrigerators 


CCORDING to the Bureau of Stand- 
ards, the ordinary household refrig- 
erator, even of the best make, is by no 
means as effective in the saving of ice as 
might be desired. Before awarding contracts 
to supply the army with refrigerators, the 
War Department uses temperature-measur- 
ing instruments for testing each type offered. 
Thedimensionsof the refrigeratorsare 
measured, as well as the tempera- 
tures inside and outside, the size or 


per day, the amount of air circulating 


PTrarih’) 
can recognize it at a glance, on the C@2g =~ area of ice used, the amount melted 


ordinary hour-hand, set at Eastern 
time, is silver; a blue hand, set 
an hour back, represents central 
time; a red hand, for moun- 
tain time, is set two hours 
back; and a green hour 
hand, three hours back, 
represents Pacific time. 

You can do this to your 
own watch. The jeweler will 
make a set of hands of these 
colors and alter your watch for a 
consideration of a few dollars, 
so that when you go traveling 
it will not be necessary to dis- 


watch by setting the hour- 


ly, according to whether you are in De- 
troit, Chicago, New York, Denver, San 
Francisco, or other places on the map. 

But such an arrangement would be parti- 
cularly useful only to the itinerant sales- 
man or other frequent traveler. 










You can have addi- 


4 tional hands made for 
turb the mechanism of your your watch so that it 


will indicate the time of 
hands back and forth frequent- the locality you are in 


through the food chambers, and, 
-finally, the heat transmission of 
the refrigerator walls. 

The temperature measure- 
ments are made by means of 

thermocouples (instruments 

for noting differences in 

temperature by electricity), 

several of which are mount- 
ed inside each refrigerator 
and several others at various 
points outside. By this means 
all measurements are made 
with a single galvanometer (an 
instrument for measuring the 
intensity of an electrical cur- 
rent), shown on the tripod stand 
in the illustration. The lead 
wires from each of the thermocouples, some 
thirty in. number, are connected succes- 
sively with the galvanometer by means of 
the simple switchboard on the table. 

The temperature is measured in the air 
entrance and the air exit to the ice chamber. 


















GIGANTIC raft capable of holding 

all the passengers and crew at one 

. time, is the newest life-saving inven- 

tion of Nathan Rubenstein of New York. 

It consists of a number of wooden sections 

joined together and mounted on airtight 

pontoons set down on the uppermost rear 

deck of the vessel. When not in use as 

a raft it forms an integral part of the 
ship and is used as a promenade deck. 

When a vessel has received its death 

wound and lists dangerously over to either 


2 


A Raft-Deck Life-Saver 


In a disaster at sea a detachable 
upper deck slips over the side of 
the ship and becomes a giant raft 


In less time than it would take to 
man and launch a single lifeboat, 
the raft is floated with all on board 


raft is equipped with smal] 


plete wireless telegraph outfit. 
The evident advantages of a 
raft of this type are comprised 
‘in the fact that it saves life 
wholesale and is launched and manned with 
all on board in less time than would be 
required for one of the twenty or thirty 
conventional life-boats that are usually 
carried. The fact that it takes up no 
space that might be used for other purposes 
is also an advantage, and its wireless out- 
fit is perhaps 
its trump 
card. 
Against 
















Rack bar ¥ Raft section 
7. _aa 







i AMAA ae eI 
2 —saakedadi tae 

Loa = 

SSS 






i 
i ar 














as Guard rail . 
Cabin & a 
¢ os eax ° 
Sectional raft a eth . Stops Rollers = 




















Idler Releasing 
cable 







pt 


Diagram showing the launching ways on which 
the floatable deck is mounted on the vessel 








these advan- 
tages it is wise 

























side, the raft is 
merely released 
from its moor- 
ings so that it 
can slide over 
the lower rail 
into the water. 
When it has 
been launched 
successfully, 
the passengers 
slide down to 
it in canvas 
bags or on 
ropes and sus- 
pended seats 








to consider the 
fact that such 
a raft places 
the passengers 
and crew in the 
position of the 
eggs which the 
old woman car- 
ried all in one 
basket. Itisa 
case of all be- 
ing saved or 
none. Again, 
due to its great 
size, it is liable 
to be damaged 
or to capsize 
in launching, 








like breeches 
buoys. The 







The deck-raft as it appears ordinarily on an ocean liner. 
It is used as a promenade for the ship’s passengers 
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or to be tom 
_ from its moore 


cabins for food and with a com. 
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ings during a storm at sea. 
It is not an unheard-of oc- 
currence for mountain-high 
waves to strike a ship with 
a force of several hundred 
tons and make her tremble 
and shiver down to her keel. 
In such a case there seems 
little to hinder the raft from 
jerking free and sliding of its 
own accord down into the 
sea, leaving the passengers 
and crew without hope of 
escape. Even at best the 
chances of launching it suc- 
cessfully in such a sea would 
be small, in spite of its speci- 














ally devised launching ways. 


In place of a second man to guide the large saw, a carriage 
is substituted on which the saw slides back and forth 


A Fountain Shoe-Shining Outfit. 
It Won’t Soil Your Hands 


HE trouble and the discomfort that 

accompanies shoe-shining at home 
can be eliminated by a fountain-brush that 
Theodore F. Gensmer, of Minneapolis, 
Minnesota, has invented. A long tube 
of paste fits safely inside the polish-brush 
handle. The simple turning of a finger 
grip at the end of the handle pushes in 
a piston and forces as much paste down 
into the bristles of the brush as is wanted. 
When the tube has been used up, another 
is inserted. In this way the hands do not 
come into contact with the polish or the 
shoe. Furthermore, the device prevents 
any waste of the polish, since the finger 
grip must be operated before the polish is 
forced down into the bristles. The felt brush 
polisher gives a bet- 
ter finish than the 
usual cloth. The ——- 
paste container fits 
into a meta! -lined 
cavity in the brush. 


Grip Cap Piston 







A One-Man Saw for Felling 
Large Trees 


LL large cross-cut saws for felling big 
trees require two men to guide them. 
by the use of an ingenious guiding mechan- 
ism, however, Frank C. Ridson, a Can- 
adian, has been able to do the work with 
one man. The end of the saw is simply 
bolted on a carriage which moves hori- 
zontally back and forth on guide rods 
mounted on the tree when the sawing is 
in progress. 

The guide rods swing on a spindle which 
is driven into the tree. They are held 
steady by a lower sleeve to which the rod 
sleeve can be locked. A strong spring 
fastened in back of the tree holds the rod 
sleeve and prevents its turning. 

The rods guide the carriage in a direction 
parallel with the cut- 
ting movements of the 
saw. This reduces the 
sliding friction to a 
minimum. 


















By a simple twist of the grip 
on the handle a piston is 
forced up in the cylinder and 
the paste is pressed down 
to the bristles. It is spread 
with the dauber as shown on 
the left. A felt brush is used 
for the polishing and shining 
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Finding the in- 
clination of a 
plane with a 
simple com pu- 
ting square 


A handful of sparkling diamonds 
used by an automobile manufac- 
turer in truing grinder wheels 


with Tools and Machines 















d Q. 


Peepholes are 

attached to the 
arms to measure 
the exact heights 
of trees, poles, 
buildings, hills, 
mountains and 
landmarks 




















An apparatus 
for electro-me- 
chanical mas- 
sage. It is used 
to relieve neur- 
asthenia and 
constipation 








Manufactured screws are thrown in the hopper and 
the machine counts and delivers them to the packer 


Jar for holding 
water to supply 
moisture at all 
times to the 
intake manifold 
of the automo- 
bile engine 
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A trestle with toggle levers to hold j W A quick-return screwdriver is a valu- 


a board during the planing process 





able addition to the automobile tools 
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Do It with Tools and Machines 




















The paper-roll holder has a cutter attachment A two-way valve tool used to remove the 
which is operated by a slight pressure of the cotter or to compress a spring by the action 
thumb on the handle that turns the roll of a thumbnut, the jaws working both ways 


Position of file for 





File socket 
File in position 


for saw jointing 
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By the use of this handle a three- 
cornered file may be held in two 
different positions for jointing 


_——_. 
Fastening screw 





Valve disks which have and filing the teeth of a saw A flashlight holder for 
become pitted and the use of the mechanic 
rough can be quickly to enable him to direct 
smoothed up with this the light to the exact 
reseating attachment spot where it is needed 












With this tap-wrench holes may 
be bored and threads cut’ in 
places otherwise inaccessible 











The workman on the left is carrying his portable stand equipped with a 
vise to a pipe-cutting and threading job. On the right he is shown with 
the stand erected. Here it is being used as a pipe-bending device 








853 































a a ee 


Sa EME LE OR RE PAE ET abet te aR Mn 


ages 


Sorting Mail with a Typewriter 


A wonderful mechanical system which 
does away with the services of thirty men 
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The letters are first stacked mechanically and 
faced up so that the address isin sight. The 
256 keys control as many combinations of rods 






each bucket are four small rods _project- 

ing downward. Each of these rods works 

independently of the others, and is capa- 
ble of four different positions. Thus we 
find 256 possible combinations. 

The metal vane, swinging back and 
forth, deposits the letters in the buckets, 
where they are taken care of by the rods. 

The letters come before the operator of 
the keyboard after having been stacked by 
a mechanical contrivance which faces them 
up and presses them in with sufficient ten- 
sion so that the address of the foremost 
missive is in plain sight always. 

The keyboard consists of 256 different 
keys to correspond with the 256 combina- 
tions of the rods. The means of transmission 
from the keys to the rods is through an 
arrangement of horizontally placed levers 
along which the four bucket-rods pass. 

The operator glances quickly at the ad- 
dress on an envelope, presses the key which 
corresponds, and the letter flashes away. 
The one pressure sets the horizontal levers 
at the correct combination. These act on 
the four rods of the bucket so that when 
the metal vane carries the letter to the 
bucket, the rods pass it on down instantly 
into one of the pigeonholes beneath. The 


The endless chain conveyor which carries 
the letters to the “‘buckets” for distribution 


HERE is a new mechanical sorting 

and distributing system in the Chi- 

cago, Illinois, post office. It is a 
device by which letters to all parts of the 
globe are separated into 256 different divi- 
sions—a sorting which at present in all 
other post offices means two handlings of 
each piece of mail, and the employment 
of a small army of case clerks. Hoboken? 
Honolulu? Zip! Zip! Two taps on the 
typewriter keyboard, and the letters are 
on their way! 

An endless chain conveyer travels hori- 
zontally around two drums, at the left of 
the operator. This endless belt carries a 
series of metal pigeonholes below a smaller 
number of large containers known as 
“buckets,” which are the first destinations same pressure of the key brings the next 
of the sorted letters. At the bottom of letter in position. 
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A New Airplane Wheel 
Which Absorbs Shocks 


N all wheeled vehicles it is 
essential that shocks 
should be absorbed as far as 
possible by the tires them- 
selves. In other words, the 
brunt of the shock should be 
absorbed before it is com- 
municated to the springs 
and thus to the body of the 
vehicle itself. For, when the 
axle and the wheel are set in 
vibration, the springs, no 
matter how plastic, will com- 
municate a part of that 
vibration, to the body. This 
is equally as true of airplanes 
as of automobiles. 

With pneumatic tires the 
main force of a concussion 
is immediately absorbed by 
the resilient rubber. That 
is one reason why airplane 
wheels are equipped with 
pneumatic tires. No wheels 
are exposed to such severe 
shocks as airplane wheels. 
Indeed, even the ball bearings 
in such wheels have been broken 
in making landings, so great is the force 
of the impact. The blow given to an air- 
plane wheel when landing is severe, and 
the ground over which it travels before 
it comes to a'rest isrough. ‘Thusa wheel to 
bear up under such abuse must not only be 
able to withstand a crushing force but it 
must absorb sidewise blows as well. The 
very best and most up-to-date automobile 
spring device is of little permanent value, 
therefore, to the airplane. 

The new airplane wheel illustrated is said 
to meet all these :' Zz 
requirements. It soe 
absorbs shocks be- 
fore they reach the 
axle and reduces 
bouncing toa mini- 
mum. Even over 
uneven surfaces it 
affords easy riding 
for the aviator. 
Thus it is possible 
for the airplane 
to start and land on rough ground. Further- 
more, with all violent shocks absorbed by 
the wheel before they are communicated to 
the body, the life of the airplane is noticeably 
lengthened and its usefulness enhanced. 









The felt wick feeds the ink 
from the holder to the roller. 
Drawing a ribbon over the 
roller makes it as good as new 











The two front wheels 
of the airplane sustain 
practically the entire 
weight and receive the 
roughest kind of usage 


The new airplane wheel 
which is so designed 
that it will absorb 
shocks and reduce 
bouncing to a minimum 


The Re-Inking Roller for 
Typewriters. It Saves the Cost 
of a Dozen Ribbons 


HEN the ribbon on your typewriter 
has dried you can ink it again. The 
inking device consists of a small roller to 
which the ink is fed by a sort of fountain- 
pen arrangement. The ink is poured in the 
cylinder back of the roller. A_ short 
padding of felt juts from the end of the 
cylinder on to the roller.. This piece of felt 
not only prevents the ink leaking out but, 
like a _ wick, it 
keeps the roller 
moistened. When 
the ribbon is 
run through the 
machine against 
the turning roller, 
it is thoroughly 
inked. If the rib- 
bons are handled 
carefully the de- 
vice will save the 
cost of a dozen new ones and give service 
indefinitely. A specially prepared ink is 
used. It will not smudge and it is easily 
absorbed, so that the type striking against 
the ribbon give clear cut, neat letters. 
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The Upside-Down Watch—Successor 
to the Wrist Watch for Soldiers 


HE wrist watch, which rose so high in 
popularity on account of the endorse- 
ment given it by men of the army and navy, 
has retired to second place in the soldiers’ 
favor. The reason for this is not that this 
style of watch proved to be less con- 
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Germany as an 






venient than it promised, but that ate 
bullets and bursting shrapnel » 
which constantly threaten 


the exposed men are likely 


to strike the arnt wear- 
ing the watch and drive 
bits of broken glass and 
metal into the flesh, 
thus aggravating the 
wounds. 

The watch which 
now holds first place 
(it was invented by R. 
A. Hempel of Berlin) is 
worn suspended from 
the belt by a loop of 
leather. The loop ends 
in a pocket into which 
the watch fits, as shown 
in the illustration. The 
front surface of the 
pocket has a circular 
opening through which 
the face of the watch 


shows. A small strap encircles the watch 
and fastens it securely in place, buckling on 
the outside of the pocket. The watch 
hangs top-downward, but when the wearer 
raises it in his hand or glances down at it 
as it hangs from the belt, it is in just 
the proper position to be read. If it should 
happen to be shattered 
by*a’ bullet the particles 
of glass or metal would 
be caught and held in the 
leather case so that they 
would do no harm. Many 
a fighter has had to thank 
the watch on his wrist 
for stopping a bullet that 
might have necessitated 
the loss of an arm. The 
very fact that the upside- 
down watch is carried 
against a more vulnerable 
part of the body than is 
the wrist watch, makes it 
all the more valuable as 
a protective medium. It 
may be worn under the 


cartridge belt. 



















The watch appears upside-down to 
everyone but the one who is wearing it 


Covering Steam Pipes with a Glasg ¢ 
Lighter than Cork 


‘Q@ PUN glass, which consists of extremely 
fine glass threads, is being used jp 


insulating material to 


retain the heat in steam pipes. Since jt 
is considerably lighter even than cork, it 
adds less to the weight of the pipe than 


other insulating materi. 
als. Furthermore, it jg 
not affected by vibra. 
tion, by high tempera. 
ture or by the action of 
water, steam or acids, 
It retains its pristine 
insulating power after 
long lapses of time, and 
can be used a second 
time, because of | this 
lack of deterioration. 
Successful ex peri- 
ments reveal the fact 
that the admirable in- 
» sulating capacity of 
spun glass is due to the 
air held in the inter- 
stices and to the mir- 
ror-like surfaces of the 
glass, which constantly 
reflect the heat. 


The Summer Girl Carries Her Vanity 
Case Even Into the Surf 


HE feminine bathing suit has graduated 
from the ranks of the purely service- 

able into the class of artistic creations. 
Many and varied are the styles and colors 


which its scant breadths 














The surf bather’s receptacle for 
her valuables and bath-house key 


display. 
instances the effect of the 
costume is marred by the 
unattractive rubber cord 
and brass bath-house key 
which the bather wears 
around her neck. The 
latest addition to the up- 
to-date suit, however, is a 
belt strap from which a 
waterproof bag is  sus- 
pended. In this not only 
the objectionable key but 
jewelry and other valu- 
ables may be kept in safety. 
The bag is made of a rub- 
berized material and it is 
fastened securely with a 
rust-proof clasp. 


But in many 





“Going to Sea” in an Armory | 


HE making of expert 
signalmen no_ longer ls 
begins at sea, but at our Petes © Press Illus. Serv. 
naval training stations and 
in some of our armories. In the Second Bat- 
talion Naval Militia, at Brooklyn, New York, 
young men are turned into proficient signalmen 
long before they are 
assigned to service on 
a battleship. The ar- 
mory has a signaling 
equipment as com- 
plete as that of a 
modern man-of-war. 
Warships are great 
talkers. There are 
flags and semaphores 
for carrying on con- 
versation by day, 
Ardois lights, blink- 
ers, searchlights and 
rockets for night use, 
code and distress sig- 
nals for special pur- 
poses, whistles and subma- 
rine warning signals, and the 
wireless telegraph. 

You have seen the sig- 
nals sent out from the ends 
of the flying bridges by posts 
and arms that look like ‘‘jump- 


The interiors of the naval training 
stations are made to resemble the 
‘modern war vessel in design and 


The _ semaphore the intricate fighting equipment 


signaling device 
which is found at 
the end of each 
big ship’s bridge 


Students of the 
Boys’ HighSchool, 
Brooklyn, N. Y., 
practicing with a 
big gun mounted 
in the armory 





© Underwood and Underwood, N. Y. 
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ing jacks.”” They are semaphores, made of 
wood or metal and operated by levers. Be- 
fore the semaphore was perfected 
orders were signaled by flags, 
which are still in limited use. The 


semaphore now signals 
twice as fast as the best 
wig-wag man. When the 
distance is too great for 
the semaphore, the big 
red and white flag 


still spells out the Cubitiere 


oint 
messages. 


Signal flags, or 
hoists, are always 
used when the fleet is 
in battle or maneuver- 


i Habergeon 
ing at sea. For the flag (Coat . 
hoists, as they are 

called, there are 
twenty-six flags of 
the International (sm 
Code, one for each Protection) 


letter of the alphabet. 
This code is used by all 
navies and the merchant- 
men of all nations. 

Of course each 
navy has its own 
secret code, written in a 
code book, which is jeal- 
ously guarded. Its loss 
is a court-martial offense. 
It is weighted with lead. 
If a ship is captured 
it is thrown overboard. 
At night the red and 
white lamps of the Ar- 
dois are flashed. But 
yard-arm blinkers which 
signal dots and dashes 
in short and long dis- 
plays, are supplanting 
the Ardois because they 
are faster. Small search- 
light lanterns are now 
being used on the bridges 
of our fighting craft. 
One ship can lie at one 
entrance to the Panama 
Canal, and signal across 
Culebra Cut to another 
at the opposite entrance 
with ease. Then there 
are wireless and rocket 
signals, whistles and sub- 
marine signals—all in- 
cluded in the equipment 
of the armory shown. 


Epauliere 
(Joint 
Protection) 


Protection) 
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Goggles 


Mask 


Gorget 
(Throat 


; Protection) 





Cuirass 
(Breast 
Plate) 


How our soldiers would look in 
the proposed French suit of mail 

















To stop spitting in cor- 
ners, paint them white 


Should Our Soldiers Dress Like 
the Ancient Crusaders? 


Petipa its inspir- 


ation from the valy- 
able service already 
performed by the stee| 
helmet, La Nature of 
Paris suggests that the 
soldier’s entire body 
should be encased in 
armor. It proposes that 
the sides of the head, 
neck and upper part of 
the chest be covered with 
a gorget, a kind of collar, 
and the loins with a kind 
of skirt, like the lower 
part of an_habergeon, 
both in chain mail. A 
cuirass, or breastplate, 
of movable plates of steel 
would protect the chest 
and back, and _hinged- 
steel elbow-pieces and 
knee-pieces would cover 
the joints. A face mask 
and goggles would com- 
plete the suit. The 
armor would be light 
enough to afford perfect 
freedom of action. 


A Substitute for the 
‘*‘No Spitting’’ Placard 


LATHE manufac- 

turing shop in 
Brighton, Mass., has de- 
vised a plan to protect 
corners of stairs and hall- 
ways from the thought- 
less spitter, without pla- 
carding the walls with 


“No Spitting’’ signs. 
The reminder used is 
simply brilliant white 


paint which shows up 
the corner in spotless 
cleanliness. It has been 
found to be even more 
effective than the old 
signs, in spite of the fact 
that it carries no threat 
of a fine; for a man would 
require more than the 
ordinary amount of nerve 
or disregard for the pro- 
prieties to allow him to 
mar such whiteness. 
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It’s Built Like an Egg, is 
Barney Oldfield’s Racer 


HE ordinary racing car, 

because of its shape, 
creates air eddies and currents 
that force the car to push a 
mass of air along in front of it 
and pull along another mass 
in back of it by suction. It ; 
requires a certain amount of \ 
power to move these masses 
of air. This leaves less for the 
actual propulsion of the vehi- 
cle whose speed is correspond- 
ingly decreased. Hence 
greater speeds than ever be- 
fore attained by racing auto- 
mobiles should be made 
possible by the unusual egg- 
shaped body which Barney | 
Oldfield, the famous automo- 
bile racer, had made for him. | 
Except for the projecting hood 
over the engine, Oldfield’s car 
is the nearest approximation 
to a perfect streamline body 
ever made. Even the pan 
under the engine is blended 
into the body in such a man- 
ner as to present as little 
surface as possible against 
the propulsion of the car 
through space. The body is 
completely enclosed and has 
none of the usual flat surfaces 
and angles. 

Automobile makers have 
learned much from the aero- 
plane builder concerning the 
construction of bodies that 
part the air easily and so cut down wind 
resistance. The body is made of aluminum 
and will be mounted on one of the cars to 
be seen at the racetracks this season. 




















Placing the copper 
eagle at the top of 
the giant flagpole 







Wind resistance reduces speed. The air should be smoothly 
parted by a correctly designed bulk. That is the under- 
lying theory of this unique racer built for Barney Oldfield 
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Placing the American Eagle 
On Its Perch 


N Baltimore, recently, there 

came a call for a dare-devil 
to ascend the fifty-five-foot 
steel flagpole on the roof of 
an office building and place 
upon its top, three hundred 
and thirty feet and some 
inches above the street, a 
gilded eagle that would lord 
it over every other artificial 
bird in the city. Two young 
steeplejacks tackled the job 
without delay. One of them 
carried the copper eagle to the 
top of the pole and in a high 
wind made it fast, while the 
other, as shown in the illustra- 
tion, stationed himself mid- 
way up the pole to be near 
at hand if anything went 
wrong. 

The eagle weighs thirty 
pounds, it is five feet high, 
and the spread of its wings is 
ten feet. The topmost steeple- 
jack had to rivet it in place 
with two bolts, besides work- 
ing with his pliers and a 
refractory piece of sheet-iron. 
It wasn’t long, however, be- 
fore he had the eagle fastened 
to its permanent perch. 
Most old-time steeplejacks 
shun steel poles. They say 
they are treacherous, snap- 
ping off at the top without 
the slightest warning. 





Our Newspapers Are Wiping out 


Our Forests 


HE present demand for news print is 
estimated to be about six thousand 
tons per day. To supply this demand, 
about three million cords of woodpulp 
are required annually. To meet the de- 
mand for magazine and book paper, 
stationery and business papers of all 
kinds, 
cardboard, fiber board, and the 


wrapping paper, wall paper, 


like, four million cords more 
of wood pulp are needed an- 


nually. Because the produc- | 


tion barely keeps pace with 
this consumption, the Federal 
Trade Commission is consider- 
ing means for the better dis- 
tribution of the product. 
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Wooden Ships to Save 


The most important principle in wood con- ft 


England 
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struction discovered since Noah built the Ark J i 


By Joseph Brinker 





HIPS, ships and then more ships is the 
S crying need of Great Britain to her 
new ally America, as expressed re- 
cently by Lloyd George, in a speech to 
Americans in London. England’s fore- 
most statesmen realize the seriousness of 
the submarine problem. Submarines are 
being built faster than they are being sunk; 
merchant tonnage is being sunk fast- 
er than it is being built. The 
submarine must be conquered. 
England looks to America ’ 
for help. New merchant 
marines must be launched 
quickly if they are to be of 
any avail. Without ships, 
we cannot deliver the supplies 
that we must throw into the 
balance. 

Yankee ingenuity has risen 
to the occasion. While ship 
steel is scarce because of the 
great demands upon the steel 
industry for ammunition, rails 


and other kindred supplies, wood William T. Donnelly, 


New England has witnessed a rebirth of the shipbuilding industry. One thousand wooden vessels 
are being built in yards which have been idle since the days of the great American merchant marine 











































whereby wood can be utilized for ships of 
sufficient tonnage to make their operation 
commercially feasible. 

William T. Donnelly, a New York 
engineer and naval architect, has devised a 
construction for wooden ships capable of 
carrying 5,500 tons of freight, or approxi- 
mately twice the amount which any type of 
wooden ship heretofore built -has 
beenableto carry. Hisnewdesign 
provides for a vessel 350 feet- 
long, 50 feet beam and 30 feet 

deep. The new type of boat 
is almost entirely of wood. 
In each ship 1,500,000 
board feet of southern yel- 
low pine take the place of 

2,300 tons of steel. 


Why Steel Took the 
Place of Wood 


In the past, wooden ships 
have been driven off the seas by 
vessels made of steel not because 
the former were made of wood 


is plentiful and readily available. the designer ofthe new — byt because wooden ships had to 


The problem thus resolves itself 


i 1 
fo A be made smaller. Why smaller? 


into one of providing the means five thousand tonnage Because our naval architects did 
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Center hatch 


























Old construction. Frames were made 
of short pieces laid out from templets 
and sawed to shape. Both longitudinal 
and lateral strength were lacking 


not know how to make them 
larger. Experience has taught us 
that the larger the ship the less the 
cost per ton 
carried. As is Bitar: 
long as the a ah 4: 

tonnage of 
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4 op ot bet es 

the wooden | iict Ae” BK taminates 
ship remained (= fo Ned Ne ame at bilge 
small,itcould The layered or laminated sec- 
not compete tions are notched into both 
with the steel straight sections of the frame 
vessel whose 

tonnage capacity was many times greater. 


Wooden ships could not be made larger 
because our naval architects did not know 
how to make them long and still rigid. 





«— Side Hatches 


Vertical stiffeners 
Longitudinal bulkhead 
line Water line 


Laminated frame at bilge 


Note that frame eceiling Filled at bulkhead points 
4 are crowned to put timber 
\ 


ery Keelson longitudinal 
under tension for rigidity C ee 
Frame 

Wedge 


Open 


New construction. Frame members are made 
from square mill timber. All parts are 
stressed to increase rigidity; ample provision 
for transverse’ and longitudinal strength 


enough to stand up under the load 
and the vibration of the engines. 

The secret of Donnelly’s success lies 
in the fact that he has applied the 
principles of steel-ship construction to 
the wooden vessel. The American 
Bureau of Shipping, which insures 
ships, after the fashion of Lloyds of 
England, has given the vessel an Ar 
rating for fifteen years. 

The special characteristic of the 
Donnelly design is that it is made of 
straight pieces of stock which can be 


turned out at any sawmill without any 
tapering or special forming work. This 
particular characteristic is of the greatest 
importance at the present time. It enables 
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The Donnelly ship is a standardized vessel made up of parts which can be duplicated in any sawmill, shipped 
to the nearest shipyard and put together in much the same way as the parts of a cheap automobile 
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How the new wooden ship, capable of carrying five thousand five hundred tons of freight, will look 
when it is finished. In each ship 1,500,000 board feet of southern yellow pine made up into 


hundreds of such vessels to be built 
simultaneously at various plants throughout 
the country. This will increase our ton- 
nage rapidly—which is what must be ac- 
complished if we are to aid in circumventing 
the submarine. It is understood that the 
recently-created Shipping Board of the 
United States has placed its stamp of 
approval on the Donnelly design and that 
it will supervise the construction of a large 
number of such vessels for use in our 
trans-Atlantic trade. 


Making the Ship Rigid 


In construction, the Donnelly boat 
differs from all previous shipbuilding prac- 
tice in that it has a heavy wood longitudinal 
centerline bulkhead which extends clear 
from the stem to the rudder post. This 

bulkhead acts much 


Fuel oil Two electric 
tank generators 





as a girder in a railroad bridge and provides 
the greater part of the rigidity which has 
been lacking in  previously-constructed 
wooden boats of the length of 350 feet. 
The bulkhead is made up of timbers laid one 
on top of the other, suitably tied together 
by vertical members. 

Another particular departure from pre- 
vious wooden shipbuilding practice is the. 
manner in which the frames are made from 
straight mill stock with no hewn or tapered 
sections. Note the illustration of typical 
section of old construction, in which frames 
are shown tapered from keel to rail. As 
shown in the accompanying illustration of 
the new construction, the frames or ribs of 
the vessel are made up of a straight part 
extending across the bottom from bilge to 
bilge and a vertical member forming each 
side from the turn of the bilge to rail. The 
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The use of the center longitudinal bulkhead makes it necessary to have side instead of center hatches or 


openings through which the cargo is deposited in the hold. Nocargocan be shifted once it is in the hold 
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readily prepared and easily assembled straight 
pieces of stock will replace 2,300 tons of steel 


bilge turn itself is formed of a laminated 
section strongly connected to the previous 
members. All the parts are adapted to be 
entirely finished by machinery. 

Another particular construction differing 
from the method previously followed is the 


Two fuel oil tanks 250 tons capacity 
with 7000 miles cruising radius 


use of what corresponds with the top 
plate of the double-bottom in a steel 
ship. This timber, of slightly less size 
than the frame itself, is firmly bolted to 
the centerline keelson at the middle and 
then bent downward at each end‘6n a 
wedge-shaped block between it and the 
frame member below the turn of the 
bilge. The frame member is also bent 
upward slightly so that both pieces of 
timber are stressed under tension which 
gives a much greater degree of rigidity. 
Similarly the side member of the frame is 
stressed by being bent in slightly at the 
top and tied to the same frame on the 
other side by means of the upper deck 
beam, and @ crosswise deck beam or 
stiffener is used in the hold to add 
rigidity to the whole frame. 


Careful Loading Is Necessary 


The use of the center longitudinal 
bulkhead makes it necessary to have 
side instead of center hatches or openings 
through which the cargo is deposited in 
the hold. This means that no cargo can 
be shifted from one side of the vessel to 
the other after it is once in the hold. 
While this necessitates careful loading of 
the ship to give the proper trim, it offers 

an additional advantage of providing a 
cargo space clear of beam posts or pillars. 
The development of this unusual design 
of wood ship has been under way for more 
than three years, and it was a mere coinci- 
dence that it was practically completed just 
at the time of our declaration of war 
against Germany. Mr. Donnelly is a me- 
chanical engineer who learned his 
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| trade as a pattern maker with a 
| famous printing press builder. He 
, became a consulting engineer on 
| wooden drydocks in 1898. It 

was this experience which 
| evolved his plan of building a 
| wooden ships. 





Two types of ships have been 
devised, as shown in the dia- 
grams. Two fuel oil tanks will 
feed four high speed oil engines, 
giving a cruising radius of seven 
thousand miles, as shown above, 
or a triple expansion steam 
engine with a coal bunker capa- 
city of five hundred tons will 
give a cruising radius of five 
thousand miles as shown at right 





Coal bunkers 500 tons capacity 
with 5,000 mile cruising radius 
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Triple expansion / Four water-tube 
steam engine boilers 
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7 Some Lessons Learned 
by the Deep-Sea Divers 


«hg ge ceils made by 
the British Admiralty 
and the United States Navy 
prove that deep-sea diving ig 
feasible. It has been found 
that the shorter the time a 
diver takes in getting to the 
bottom the better, because 
the body absorbs less nitrogen, 
Also, the diver must have at 
least one and one half cubic 
feet of air per minute at all 
depths. Lacing the legs of 
the diver’s suit increases his 
stability and permits him to 
come to an erect position with 
ease. It also lessens the dan- 
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Adding the Motorcycle to the Usual 
Airplane Equipment 


MOTORCYCLE was recently carried 

on a cross-country flight over Ingle- 
wood and Los Angeles, California, in a 
fifty-horsepower tractor biplane, on a plat- 
form between the planes and alongside the 
fusilage. A motorcyclist was also carried 
as a passenger. Despite this extra weight, 
the great plane got off the ground with a run 
of two hundred and seventy feet and 
climbed to an altitude of two thousand feet 
and later to six thousand feet, 
without any apparent addition- 
al effort. 

When the flight was fin- 
ished members of the army 
and navy flying corps 
were unanimous in their 
belief that the combina- 
tion of airplane and 
motorcycle marks the 
beginning of a new era in 
military airplane equip- , 
ment. 

In the test flight the mo- 
torcycle was secured with 
straps to the airplane in such 
a way that it could be quickly 
removed. The platform that 
held it in position was easily 
constructed. At one time the 
airplane landed because it was 
short of gasoline. This the 
motorcyclist quickly secured. 





The motorcycle mounted on a platform at the side of the 
airplane. The cyclist is a passenger. Army and navy officials 
believe it will increase the scouting efficiency of the fliers 











The steel pin fits into a hole 
in the crank-shaft. When the 
pin is pulled out, the arm 
slips loosely on the shaft so 
that the motion-picture op- is 
erator may go through the 
motions of taking a picture, 
to please some one, without 
exposing a foot of film 


ger of his falling or being sud- 
denly blown to the surface, 





The Fake Camera-Crank for Taking 
Motion Pictures 


HE life of the camera-man who takes 
the weekly news motion pictures is not 
always one of glory. When Mrs. Vander- 
rich, for instance, asks him to take a 
picture of her poodle when he wants per- 
mission to take pictures of her yacht, he 
finds himself between two fires. Either he 
must waste some precious film on the dog or 
he must refuse and be shown the quickest 
way back. One wise camera-man, how- 
ever, improvised a fake camera- 
crank for such occasions. The 
crank-arm fits loosely on the 
shaft of the film gear in the 
camera. When the poodle 
is going through his antics, 
the turning arm slips on 
the shaft, and not a foot 
of film isexposed although 
to all appearances a pic- 
ture is being made. 

On coming to the 
yacht, however, a flat 
block on the crank-arm 
is pressed inward. This 
pushes a steel pin attached 
to the thumb block into one 
of the holes drilled into the 
crank-shaft. The crank-arm 
thereby locked to the 
shaft, so that when the crank 
is turned, the film gear op- 
erates as usual. 
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Aiding the One-Eyed 
Shooter to Sight 
Accurately 


HE middle aged man, 
accustomed all his life 
to shoot from one shoulder, 
can learn to shoot from the 
other shoulder just about as 
easily as he can learn to 
write with his left hand. 
But, while men who have lost 
the use of the right hand learn 
to write with the other hand 
because they have to, most 
men, having to change shoul- 
ders, stop shooting instead. 
The eye directly back of 
the gun-rib is the guiding eye. 
If that is lost or injured, and 
the left eye put in command 


of the gun shot from the right shoulder, 
then the gun shoots neatly to the left of 
everything fired at. Unfortunately the eye 
back of the gun is the one to be injured if 

hing happens in the way of blow-ups ; i 
ee ane In er tid around . an orange and apricot grove. It isa cactus 


or blow-backs. 


difficulty created by an injured right eye, 
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A hedge of spiny cactus, sixteen feet high in some places and 
five feet thick, keeps out thieves and makes an attractive wall 


Keeping Out Fruit Thieves with a 
Fence of Spiny Cactus 


EAR Glendale, Calif., is a fence which 
makes a very satisfactory guard for 


fence, grown by a rancher whose fruit was 


it has been the practice to make a cross- Stolen by every one who passed along the 
eyed stock, with a lateral bend in it, so road. He planted a large number of cactus 


that the gun, held at the right shoulder, shoots along his fence line. 


In about a 


will line its barrels up before the left eye. year a spiny hedge had grown up to a 
This is clumsy and costly, and usually height of three feet. It is now nearly six- 


altogether ineffective. 

Finally an American 
trapshooter, H. W. 
Cadwallader, a profes- 
sional in the employ of 
a big cartridge com- 
pany, found the obvi- 
ous remedy. He 
evolved an off-set rib 
which is attached to 
the shotgun barrel and 
which is set off to the 
left just far enough to 
line up before the left 
or guiding eye with the 
gun at the other shoul- 
der. The sole difference 
is that the pattern of the 
gun, some three feet across 
at effective ranges, is, say, 
two inches off-center. 

As proof of the pudding, 
the inventor broke 96 per 
cent of 700 clay birds fired 
at with this off-set rib— 
a good record for any man. 


N 


teen feet in height and from five 
to six feet thick. 
If the barbed wire fence is 
dreaded by every thief, what 
can be said of the cactus 
-hedge? It is practically 
impossible to climb 
through it. On each of 
the cactus leaves are 
hundreds of needle-like 
spines. The prick of a 
spine may pass un- 
noticed at first, but an 
hour later inflamma- 
tion and pain begin. 
During the blooming 
season of this cactus 
hedge, which is between 
the first of May and the 
last of July, the fence is 
beautiful. The spiny buds 
form on the edges of the 
leaves, generally clustering 
about the tips, and soon 
what is known as the “‘cac- 
tus apple” appears. 







The off-center device which makes 
it possible to shoot fro.n the right 
shoulder at effective ranges while 
sighting with the left eye 
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The Amount of Energy 
Expended in Coughing 


F you cough once every fifteen 
minutes for ten hours ‘yoy 
expend energy equivalent to two 
hundred and fifty units of heat, 
which is equivalent to the nour- 
ishment contained in three eggs 
or two glasses of milk. So says a 
German who has specialized on 
the waste of energy in coughing, 
At a normal rate we expel air 
from the chest at the rate of four 
feet per second, but in violent 
coughing we expel it at the rate 
of three hundred feet a second. 
Thus a persistent cough not only 
weakens the constitution but it is 
a direct cause of emaciation ac- 
cording to the same authority, 
Such weighty statistics lead to a 








Two dial hands indicating mileage are geared up to 
The cyclist who first succeeds 
in making the prescribed number of revolutions wins 


the two rear rollers. 


They Make Twenty Miles an Hour 
but They Never Move an Inch 


HE fun and exercise given by a good 

bicycle race need no longer be ham- 
pered by the condition of the weather. 
A machine has been improvised in one of 
New York’s East side recreation centers 
upon which the race can proceed indoors, 
whatever the weather. 

The machine is made up of two sets of 
rollers, three rollers in a set, on which the 
competing cyclists ride side by side. The 
two rear rollers of a set support the rear 
wheel of the bicycle. When the cyclist 
pedals ahead, the rear 
rollers are turned and a 
belt attached to a pulley 
on one of them makes the 
front roller of the set turn 
also. Both wheels of a 
bicycle are therefore kept re- 
volving so that the balancing 
action due to motion is equiva- 
lent to that obtained on the 
open road. 

The progress of the race is 
indicated by two hands that 
travel over a mileage dial. Each 
hand is geared up with a rear 
roller of the machine. The 
exact distance that each wheel 
has gone is also registered. Each revolution 





represents half a mile, and the cyclist who 


first finishes the prescribed number wins. 









A lever mounted on the 
driving wheel 
valve and 
exploding gas into the re- 
sonating sound chamber 


reiteration of the oft-repeated in- 
junction, ‘never neglect a cough.” 


A Good Automobile Signal Is 
Accident Insurance 


N automobile warning signal recently 
put upon the market is a whistle 
that is operated by the gasoline explosions 
in a cylinder of the engine. At critical 
times the full force of the cylinder explo- 
sions operates the whistle. A powerful 
blast is produced which can _ be _ heard 
above all traffic noises. 

The device consists of an air chamber 
into which the stream of exploding gases 
from the cylinder rushes to produce the 
blast. A small gas-tight valve is interposed 
between it and the top of the cylin- 
der. This valve is very much like 
the exhaust poppet 
valves on the engine it- 
self, except that it never 
opens to blow the whis- 
tle unless’ the driver 
presses the control lever 
for that purpose. The 
pressing of the lever on 
the driving wheel forces 
down the valve into the 
cylinder by means of 
the wire link connec- 
tions between the two. 
This allows the regu- 
larly exploding gasoline 
to escape into the whistle instead of work- 
ing against the engine piston. The explo- 
sions follow each other very rapidly. 
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A “Community” Power Plant for New York 


It sells heat and power to the 
skyscrapers of lower Manhattan 


ANY of the skyscrapers 
M now being built in New 
York city’s financial dis- 
trict will have no boilers and 
heating plants of their own, and 
several old-time office buildings 
will discontinue using their 
engine rooms as soon as a 
giant new steam plant 
is put into operation. 
The new plant will sell 
steam heat and power 
to any building within 
a convenient radius. 
The price for such ser- 
vice is said to be con- 
siderably less than the 
cost of maintaining in- 
dividual plants. 

The six stacks, three 
on each side of the 
plant, are three hun- 
dred and twenty-five 
feet high. The boilers 
are located in a 















Photos © Int. Film Serv. 


aera 
\ 
} a 


‘bi 


{ 


A 












6 


\ 
y, 
AV ee CS, GS Wr 


Ta 
| 
















N 







mY 


q 
i 
a 





» 


me /EAL Na 
SJ NY 
ys 






y 
» 
v 


Ae 





x. 
















building 7 aS : 
one hun- ee: 
dred » 













and 


“i 
7. A 


Wye 





The six giant stacks of New York’s 
new steam power plant 300 feet high 


fifty feet or ten stories high. The plant 
represents an outlay of one and cne- 
§’/- half million dollars. It will take nine 
hundred tons of coal a day to heat the 
water in the boilers. 

While building the stacks New Yorkers 
have had the opportunity of seeing some of 
the most thrilling dare-devil work ever 
carried on by structural steel workers. On 
days when the wind blew a gale the 
workmen were often in imminent danger. 
They were taken up to their jobs on 


Sikes tat seen: eatin on their jobs and steel hoists. These giant stacks are right 
brought down again by means of steel hoists at home among the skyscrapers. 
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Fire Walls to Combat the Fire Menace 





The principle is similar to that of the cyclone 
cellar or the collision bulkhead of the ocean steamer 


HEN the Asch building fire,in 1911, 

y y snuffed out the lives of one hundred 
: and forty-five girls, the newspapers 
in indignation demanded adequate protec- 
tion for factory workers. New and larger 
fire-escapes were placed on _ practically 
every building, fire drills were instituted, 
existing stairways were broadened, and 
fireproof materials of all kinds were devised 
over night. Today we rest easy in the 
knowledge that the factory fire-hazard is at 
last eliminated. We are only fooling 
ourselves. 

The word ‘“‘fire-escape,”’ as applied to the 
usual exterior exit from a building in time of 
fire, is a misnomer. It should be, in most 
instances, ‘‘fire-trap.’”” And our fire-drills, 
held with such regularity under the fire 





Fire in a typical New York loft building. 









In spite 
of fire laws and drills the fire escapes are inadequate, 
the stairways jammed and the elevators stopped 
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prevention laws, fail utterly under emer- 
gency conditions. This is not due to the 
design of the fire-escape or the weakness in 
the fire drill, but to inherent defects in the 
design of the buildings. Architects and 
builders generally fail to realize that the 
capacity of a fire-escape or stairway is 
limited, and that a multi-storied building, 
intended to be occupied by large numbers of 
people on each floor, must be supplied with 
special means for meeting the exigencies of a 
rapid egress. 

Although the fire-drill has been made 
compulsory in several States, it is the dread 
of most factory owners. In some New 
York city shops the workers absolutely 
refuse to go out on fire escapes that are from 
ten to thirty stories above the street. 
—_— When a fire drill interrupts the 
day’s work, the day is practically 
lost, because some girls among the 
workers become hysterical and 
others take several hours to get 
back into the spirit of their work. 
Of course the fire drills in the 
public schools have reached a 
high point of efficiency, but ac- 
cording to one prominent investi- 
gator who studied the fire-hazard 
question, there was not a single 
concern he visited which had de- 
veloped a scheme of rapid dis- 
missal similar to the school-drill. 

Mr. H. F. J. Porter, an engineer 
and advisory expert on fire pre- 
vention, who was one of the first 
to institute fire drills in factories 
to facilitate the escape of the 
occupants in case of fire, early saw 
the shortcomings of the fire drill 
and the inadequacy of the fire 
escape. In casting about for some 
other method of escape from fire 
he has pressed into service the 
most natural and available means 
at his disposal: a wall of substan- 
tial and fireproof construction, 
extending from cellar to roof. with 
doorways in it on each floor. 

In case of fire on one side of the 
wall, the people on that side simply 
pass through the doorways, close 
the fireproof doors and are perfect- 
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ly safe from the flames whose prog- 
ress in that direction is arrested. 
The principle involved is similar 
to that of the cyclone cellar of the 
western home, or the collision 
bulkhead of the ocean steamer. 
The fire wall develops a ‘‘bi-sec- 
tional building,” offering a hori- 
zontal instead of a vertical escape, 
making the fire drill unnecessary. 

There is nothing new about the 
fire wall. It already exists in 
buildings everywhere, in one form 
or another, and its value as a fire 
stop to protect property has long 
been known. Its availability asa 
fire-escape has not, however, been 
recognized, and it is this feature 
which Mr. Porter has advanced as 
affording the only means of safe 
escape from fire to the occupants 
of crowded floors. He has shown 
that the idea is as applicable 
to department stores, schools, 
theaters, hotels, hospitals and resi- 
dences as to factories. 

Besides being a safe and effec- 
tive means of protecting life, the 
fire wall is equally desirable from 
the standpoint of preventing large 
property losses, and for that rea- 
son it is advocated by the insur- 
ance and underwriting interests. 
In one hundred and fifty-nine 
buildings, fire walls were found in 
thirty-five, and 
where used and 
understood, 
engendered a ™ 
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mends that fire 
walls be com- 
pulsory in 
every future factory building over seven 
stories or eighty-five feet in height which is 
occupied by more than fifty persons above 
the first floor. 

In no direction is the necessity for the 
sectional building greater than in the 
hospital field. It seems incredible, but it 
is nevertheless true, that hospitals, asy- 
lums, and similar institutions housing bed 
patients, cripples, the blind, the insane, 
and infants, have too few attendants to 
help them. Thus, in case of fire, these 
helpless inmates must inevitably perish. 
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Diagram showing how fire walls are utilized in New York 
city hospital buildings. Heavy lines indicate the fire walls . 








Fire in a loft building equipped with the fire wall. 
The occupants pass through the doors of the fire 
wall and are immediately out of reach of the flames 


In the section- 

ne alized hospital, 
Annex| > the attendants 
are called from 

|) wherever they 
a may be to the 
endangered 

| section. Here 
they wheel the 
bed patients in 
their beds and 
assist the others the short distance neces- 
sary to the adjoining sections where, with 
a minimum of disturbance and of time, 
they are rendered perfectly safe. Mr. Por- 
ter has introduced this system in all the 
hospital and institutional buildings of the 
Department of Public Charities of New 
York city, and in others elsewhere. He 
has offered his services free through the 
Mayor’s Committee on Defense of New 
York city, to plan and supervise the sec- 
tionalizing of any hospital which tenders its 
facilities to the nation in the present crisis. 
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Planting Strawberries with a New 
Time-Saving Machine 


ip eee growers will find 
that a machine which sets oyt 
the plants better than it can be done 
by hand is a means of saving a great 
deal of back-breaking work. As 
three men and a team of horses are 
able to set out three acres a day 
with the machine, it also means that 
the plants may be put into the 
ground when weather and soil condi- 
tions are the most favorable. 

One of the men drives the team, 
while the other two place the plants 
in the ground in a furrow opened up 
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With their hands and elbows on the piano the 
deaf mutes “‘hear’’ the music through vibrations 


How Deaf Mutes Feel Music Through 
Their Lungs, Feet, and Heads 


EAF mutes love music. It thrills 
them. The accompanying illustration 
shows four deaf mutes receiving musical 
vibrations by placing their hands and 
elbows on the piano while the teacher 
plays it. The vibrations not only give 
sensations which enliven the body but they 
actually stimulate them. The parts most 
sensitive to vibrations are the chest, head, 
lungs and feet. ‘‘An exciting feeling comes 
up through the floor,” is the way one deaf 
boy describes it. ‘‘Without music I would 
be lonesome,” wrote a little Italian deaf- 
mute. “It gives me a strong shock through 
the feet to the head,’ stated another. 
Others, when asked to explain their sensa- 
tions, said: “I feel it in my temples and in 
my legs,”’ “‘I feel it through my whole body,” 
and “Ifeel it in my chest and lungs.” 
According to teachers of deaf- 
mutes, musical instruction is 
more important as an educa- 
tional factor for the deaf 
child than it is for the 
hearing. Of course it is 
doubtful if the totally 
deaf child can learn to 
distinguish pitch or tone, 
and discord from harmony, 
in the accepted sense. But 
there is no question that they 
feel music and that it stirs their 
emotions. In the New York Insti- 
tution for the Deaf, eye rhythm, 
ear rhythm, body rhythm and 
motion rhythm are all utilized. 








by a shoe of the kind used on corn- 
planters. An automatic trip con- 
nected with the wheels opens a valve, 
so that water escapes froma barrel and 
drenches the roots of the plants; two in- 
clined wheels then press the soil firmly 
about the roots and even cover the wet 
soil with a layer of dry dirt which prevents 
caking. Spaces between plants may be 
regulated to suit the grower. The fre- 
quency with which the water is allowed to 
escape can be finely adjusted by means of 
a lever. 

After the plants are set out, it is neces- 
sary for a man to go over the work, here 
and there removing excess dirt or plac- 
ing the roots deeper in the ground. The 
machine works best in a good seed bed, 
but has been used with success in sod 
ground. One grower of long experience 
succeeded in getting an average of ninety- 
six per cent of his plants to grow—a larger 
percentage by far than he was ever able 
to get when the work was done by hand. 
At best strawberry raising is a 
precarious undertaking. A 
planting .machine such’ as 

the one shown 
@ here should filla 
“A long felt want. 


plants in a furrow opened by a 
shoe. Water is automatically fed 
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Attaching the Phonograph to 
the Telephone—the Latest 
Efficiency Device 

MISTAKE in that order? 
Was it taken over the tele- 
phone? And was there a dicta- 
phone record of it? If so the 
error is not likely to be chargeable 
to the office, for there in the com- 
plainant’s own voice is the record 
of what he said over the tele- 
phone. That’s the newest idea. 
All this is realized by means of 
an invention patented by Green- 
how Johnston, of Richmond, Va., 
which transfers conver- 














sations from the tele- 
phone to the phonograph. 

The transference of 
the sound waves is made 


which contains a num- 
ber of reeds inside. 





Transferring conver- 
sation from the tele- 
phonetothe phonograph 


At left: How the tele- 
phone sounds are ampli- 
fied to make a record 











This box is the keystone 
in the invention, for it 
amplifies the telephone 
sounds so that they will 
make an intelligible record on the phono- 
graph. The ordinary sounds from the 
telephone receiver are too weak and too 
befogged to produce a clear record when 
led to the phonograph directly. But 
when these same sounds are led first 
through the box, the reeds take up their 
strength to their 
tone. The receiver and the transmitter are 
both connected with the amplifying box by 
tubes. The phonograph 
is also connected with 
the box by a tube. 
















4. : : 
Diaphragm From receiver 
. Totransmitter 


Army Officers: watching the maneuvers of the wooden tank. 
The wire-cutting blade over the front wheel is an innovation 


The device can take 
the conversation of 
either or both persons 
talking, or, if not 
needed, it can be easily disconnected fron 
the telephone. Connection can be mad 
with any telephone or phonograph. 





A Wooden Tank Shows Itself Off 
Before Army Officers in California 


N armored tractor car of the tanl 
variety which disclaims any relation- 
ship to the members of the original family 
which ambled across No Man’s Land, took 
California by surprise recently. Although 
it was constructed of light lumber with 
wooden rivets it was formidable enough 
in appearance to furnish the thrill for a 
motion-picture battle. 

After it had served the purpose of 
the motion-picture people a demonstra- 
tion test was held before a board of 
the United States army 
officers at Los Angeles. The 
pseudo tank climbed hills and 
worked its way over sand 
dunes to the edification of the 
army men. The formidable- 
looking gun which peeps out 
of the front turret is of wood 
and is as harmless as a pea- 
shooter. One noteworthy in- 





novation is the wire cutting 
blade carried in front directly 
over the wheel. 


























A grid for use 
over the out- 
door fire. It 
may be used 
either with or 
without the legs 


Housekeeping Made Easy 








































A step-saving problem was 
solved by this dumbwaiter. A 
hole was cut in the floor through 
which the dumbwaiter could be 
lowered into the cellar in order 
to keep food supplies in a cool 
place. The top of the dumb- 
waiter fits over the hole like a 
trap-door as shown at right above 


An old tooth-paste 
tube unfolded, thor- 
oughly cleaned and 
polished and rolled 
again over a round 
object, makes a ser- 
viceable icing-gun. 
Any shaped outlet 
hole can be easily 
made in the top 



















The latest device for 
keeping out flies 
sprayer filled with a solu- : 
tion that is deadly to flies, 
but will not injure the 
finest fabrics such as are 
used for curtains. 
smell of it, though faint, 
will keep away all insects 


is a 


The 










A simple device 
for removing the 
pit from a peach 
without crush- 
ing the fruit 
or staining the 
hand with juice 





A metal strainer 
is attached to 
the side of the 
preserving ket- 
tle to hold the 
spoon in place 
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A novel orange bowl 
made in the form of a 
sphere. It is nine inch- 
es in diameter and fin- 
ished in white with 
colored flowers 


Compression spring 














Agitator 
blade 





A self-server consisting 
of a small disk or table 
so constructed that it 
revolves on a_ short 
pedestal. - It stands in 
the center of a table, 
within convenient reac 


Housekeeping Made Easy 





A dovetail groove 
cut in the under- 
side of any picture 
rail to take a spe- 
cially formed hook 
for hanging pictures 
without marring 
or disfiguring the 
molding in the 
slightest degree 





A salad dressing con- 
tainer in which a ro- 
tating part with wings 
is driven by hand or 
motor power to mix 
the ingredients. It re- 
sembles a coffee pot 


With the advent of 
the electrical heat- 
ing teapot almost 
every kind of mod- 
ern cooking utensil 
is self-contained 
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Flies naturally collect at the 
upper part of a door and enter 
there when the door is opened. 
With the two-part screen door 
children can pass out and in 
without giving the flies the slight- 
est chance to enter the house 























The Wonders of Coal Tar 





No branch of industrial chemistry yields more widely appli- 
cable and varying products than the distillation of coal 


By George M. Oaks 


F you have ever tried to run a furnace 
I you know that coal gives off gas when 

heated. Yes, and you probably know 
that most of our illuminating gas comes 
from coal in that way. In by-product coke 
ovens the coal is heated in closed vessels so 
that the coal is distilled and not burnt up. 
But did you realize that this is the basic 
operation leading to hundreds of common, 
everyday products: tar, coke, lampblack, 
creosote, carbolic acid, naphtha, sal-am- 
moniac, ammonia, varnish, photographic 
materials, explosives, drugs, mineral van- 
illa, dyes and many others? 

Coal, when heated, is chemically dis- 


membered to form several new substances 
which can be recombined or united with 
other substances to form new products, 
A toy house, made out of a child’s building 
blocks, can be taken apart and a new house 
built, either out of the same blocks or b 
adding others. This process, it should be 
borne in mind, is a mechanical one, and 
only serves to illustrate in a simple way the 
distillation of coal, which is a chemical 
process. 

Synthesis, or the process of building up 
new products from simpler ones, is best 
illustrated in making dyes. There are now 
so many shades of the same color that we 



















































Authraguizone | {Anthracene [Anthracene | REFINED TAR] 





Coal is a precious mineral. 













Its value can be better appreciated by noting some of the products 


such as dyes, explosives, drugs and perfumes, obtained directly or indirectly from its distillation 
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have no little trouble in trying to match 
colors, whether silks or house paints; not 
because the chemist cannot make the same 


shade twice. Indeed the synthesis of dyes 
is like the multiplication table for reli- 
ability. It always gives the same result. 


The Modern Chemist Experi- 
ments on Paper 


Instead of messing around in 
a laboratory with a dozen or 
more retorts, a lot of stains and 
a dirty, smudgy atmosphere, 
the chemist of today simply 
sits at his desk, far away from 
the choking acid fumes 
of his laboratory, and 
figures out on a sheet 
of paper the colors he 
wishes to produce. He 
knows that certain in- 
gredients will yield 
certain results and pro- 
ceeds to combine them 
in such a way as to 
build up what he wants 
before he ever carries 
out the actual chemi- 
cal reactions theoreti- 
cally worked out. 

Such a_ procedure 
forms a_ remarkable 
contrast with the 
laborious experi- 
menting which led 
to the discovery 
of mauve, the first 
coal tar dye, by 
Perkin, in 1856. 
He was an en- 
thusiastic young 
English chemist 
who took a notion 
to build up quinine from simpler chemicals. 
He chose a college Easter vacation for his 
research work and labored day and night 
to obtain his ends. But quinine did not 
result; only a dingy dark precipitate was 
formed. Perkin was disgusted. The stuff 
would not even dissolve in water. He 
tried alcohol. To his astonishment and 
delight, a most beautiful violet color was 
produced which dyed silk a magnificent 
purple. 

Though only eighteen years of age, 
Perkin was old enough to realize the vast 
commercial possibilities of this discovery. 
Within three years the women of England 
had lost all sense of reason over the new 
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Professor D. R. Hodgdon dyed this 
colored clothes with coal tar coloring-matter 
which he obtained from cheap, poisonous candy 
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color. Punch made the following comment: 


“Lovely woman is just now afflicted with a 
malady which apparently is spreading to so serious 
an extent that it is high time to consider by what 
means it may be checked. ... One of the first 
symptoms by which the malady declares itself 
consists in the eruption of a measly rash of ribbons 
about the head and neck of the person who has 
caught it. The erup- 
tion, which is of a 
mauve color, soon 
spreads, until, in 
many cases, the suf- 
ferer becomes com- 
pletely covered with 
its!” 


Hair fastened with glue 


Waist dyed with coloring 


Ba matter from lollypops In speaking of 
-e finished dyes, we 
Nj have jumped 

from coal clean 
over the thou- 


sand and one in- 
a tervening pro- 

; ee cesses, to the 
‘ se le le-s usable product. 
lollypops After coal is first 


‘y 

Ve split up, the next 
>... most important 
: ‘ way station on 
our trip from coal 
to the outskirts 
of the whole in- 


Dyed vivid dustry, is coal 
reen froma tar. 


; jelnpens of Coal tar is the 

most disagree- 
able, foul-smell- 
ing, black sticky 
liquid you ever 
saw. 

When gas _ is 
distilled coal tar 
condenses in the 
pipes. For years 
every gas works 
had to contend with it as an extremely 
bothersome by-product. It was worse than 
waste, for vegetation died wherever it was 
spilled; streams were polluted if it was 
allowed to drain into them. It is a com- 
bination of liquid and solid substances 
consisting mainly of hydrocarbons, which 
are complex compounds of hydrogen and 
carbon. The separation of these constitu- 


Skirt dyed another’ 


A poisonous 
lollypop 


2 


% Se~Shoe lined with 
shellac from peach pits 






és 


doll’s brightly- 


ents into such products as paraffin, naph- 
tha, benzene, cyanogen and the like, is 
now an industry netting millions of dollars 
annually. Coal tar is now practically dis- 
tilled in order to obtain these products. 
Fractional distillation is the gradual rais- 
ing of the temperature, driving off the 
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more volatile gases first and the heavy ones 
afterward. This treatment of coal tar is 
combined with alternate treatment by 
certain chemicals, commonly referred to 


as reagents. 


dilute caustic soda, dilute acid and con- 
centrated sulphuric acid. 

When distilled up to 252 deg. Fahr., ben- 
zene, more frequently referred to as benzol, 


is obtained. 
It is the first 
to pass over. 
By further 
distillation, 
up to 306deg. 
Fahr., sol- 
vent and 
burning- 
naphtha are 
also driven 
out. Still 
further heat- 
ing from 414 
deg. to 486 
deg. Fahr., 
results in the 
formation of 


creosote and other oils, referred to as the 


heavy oils. 


oil and anthracene, both used in making 
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Benzol Obtained from Gas or Tar 


In the case of coke oven gas, benzene (or 
benzol) is obtained by a direct recovery 
method. The recovery of benzol is limited 


These reagents consist of almost entirely to the coke oven plant and 





A beehive coke oven. The coal is admitted at the top and the 
coke removed through the side openings. By this crude method, 
the tar and ammonia are entirely wasted, passing off into the air 


to the tar distiller. The chart on page 87 
shows how benzol can be obtained direetly 
from raw gas or indirectly from the raw tar. 

During the distillation of tar the go. 


called light, 
middle and 
heavy oils 
which come 
off give ys 
the first nine 
dye“‘crudes,” 
such as ben. 
zol, toluol, 
xylol, naph- 
thalene. By 


addition and 


subtraction 
of various 
chemicals, 
and by cer- 
tain chemical 
changes, 


these crudes make up the 300 dye “‘inter. 


mediates,’ such as phenol, aniline, cresol, 
Beyond these are obtained anthracene etc. These, by further addition and sub. 


dyes. Other products are lampblack, used derivative dyes. 


in making printer’s ink; pitch, employed 
for roofing, road-building, water-proofing; 
and coke, used instead of coal for obtaining 
intense heat without smoke, especially in 
blast furnaces. 


States. 


traction, make the 1200 different coal tar 


These colors range from black up through 
the rainbow colors and other shades, such 
as the browns and grays. 
the difference between two similar shades 


In fact, to tell 


In 1916, 54,200,000 tons of is like splitting hairs. In the chart, page 
coke were manufactured in the United 879, I have shown only the production 


of basic reds. 
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A battery of by-product ovens. , 
ovens and the lower one for ramming the coke out on the farther side. 


Observe two trams, the upper one for depositing coal in the 
The ovens are sealed 


with a clay-packed lid. Half the gas formed is consumed in heating the coal. The remainder, 


as well as the tar and ammonia, is conducted away through pipe lines to the receiving tanks 
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Crude carbolic acid plant. Phenols, cresols, 
xylols are washed with caustic soda. The 
phenol is freed from soda with acids 


Coal tar dyes lend themselves so easily 
to coloring all substances capable of being 
colored that they are only too frequently 
abused. The illustration on page 875 
shows a doll made by Prof. D. R. Hodgdon, 
who wished to call attention to the deleteri- 
ous use of aniline dyes in candy. Miss 
F. P. Sweets (Fraudulent Poisonous) con- 
tains poisons extracted from cheap confec- 
tions, such as lollypops and all-day-suckers. 
The glue which holds her hair on, the 
brilliant pink dress and green stockings, 
the copper on her knife blade, and the 
lampblack on_ her 
shiny shoes are all 
right in their place, 
but surely that place 
is not a child’s 
stomach. 

Although an Eng- 
lishman discovered 
the first coal tar 
dye, the German 
and not the English 
developed his dis- 
covery commercial- 
ly. They succeeded 
so well that they 
destroyed the nat- 
ural dye industry. 
Then India suddenly 
found that her in- 
digo plantations 
were ruined. So 
cochineal, and min- 
eral dyes, like Prus- 
sian blueand chrome 











From the refining stills, 71 and 72, the 
phenol passes into the cooling tanks above, 
and then into the large receivers below 


thetic dyes, now prepared from coal tar. 

An average tar yields seventy per cent 
of pitch and only six per cent of materials 
useful in making dyes. In the United 
States, ninety per cent of the tar goes 
to make better roads and better roofs, 
and also for the manufacture of creosote oil, 
naphthalene and other profitable products. 

After leaving coal tar, the next station is 
benzol. Benzol is an extremely inflamma- 
ble, colorless liquid obtained as previously 
stated, by the destructive distillation of 
coal tar. It is the basic product for the 
manufacture of ani- 
line colors and also 
cheap varnishes. It 
is_used for many 
other purposes, chief 
among them being 
the manufacture of 
explosives. ~ 

Before the Euro- 
pean war, the nor- 
mal production of 
benzol in the United 
States was approxi- 
mately 3,000,000 
gallons annually. 
Since the war, many 
steel companies, and 
other similar indus- 
tries, which could 
recover benzol from 
their other opera- 
tions, have been do- 
ing so. Result—in 
1916, upwards of 








yellow, have been 
rapidly giving place 
to the modern syn- 


Huge benzol stills. 


right is an agitator in which benzol is washed 
with sulphuric acid before entering the stills 


15,000,000 gallons 
were produced. If 
every man, woman 


The apparatus at the 
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Interior of a naphthalene subliming house. 
The vapor passes into this chamber and 
crystallizes on the ceiling and in the air 


At the right are shown tanks in which crude 
naphthalene crystallizes out of light oil. 
After several days, the oil is drained off 


and child in the United States were to use 
a pint of last year’s benzene for cleaning 
purposes, there would still be left enough 
to furnish each inhabitant of the District 
of Columbia with another pint. This enor- 
mous increase has been more than offset 
by the simultaneous increase in the demand 
for explosives. 

Ancient signs and wonders pale when we 
consider the stupendous importance of coal 
tar. The indigo annually consumed in the 
United States would buy army rifles for 
62,500 United States troops. The sulphur 
black used in one year weighs as much as 
two ordinary passenger trains of ten cars 
each, including the locomotives. The tech- 
nical name for sulphur black is di-nitro- 
oxy-di-phenyl-amine. Think of the millions 
of pairs of ordinary black socks dyed that 
color! 

More than twice as much naphthalene 
is being used as before the war. It has 
largely taken the place of camphor. At 
present it is being used, not so much for 
exterminating moths, as for killing men, 














since this important coal tar “intermediate” 
is employed largely in the manufacture of 
explosives. In 1916, 3,500 tons were pro- 
duced in the United States. 

It is estimated that in 1917 over 300,000,- 
000 gallons of tar, or 3,000,000,000 pounds 
will be used. Of this, 1,800,000,000 pounds 
will become pitch, leaving 1,200,000,000 
pounds for dyes, medicines, disinfectants, 
explosives and other similar products. 

Before the war, aniline oil, which is de- 
rived from benzol, and which is so impor- 
tant in making aniline colors, was not 
manufactured to any extent in the United 
States. It was furnished almost exclusively 
by Germany and England, the prices and 
conditions being beyond our control. In 
1914, imports dropped suddenly. The de- 
mand for aniline oil became acute. Even 
yet this precious chemical is not turned out 
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in sufficient quantity to meet our demand 
entirely, though it will be if the present 
increase in production continues. 


Aniline Dyes Valuable in Bacteriology 


Aside from the common uses of aniline 
dyes may be noted the vast requirements 
of bacteriology. This science has made 
incredible progress since the staining of 
microscopic preparations with aniline dyes 
has enabled scientists to distinguish and 
recognize germs. Thus typhoid, cholera, 
tuberculosis, and other baffling diseases 
have been defined and studied. 

The most familiar explosive 
in the minds of mortals 
today is T. N. T. 
(tri - nitro - toluene) 
—a coal tar prod- 
uct. 
belonging to 
benzol group, and 
obtained by the 
distillation of pri- 
mary oil. It is 
the result of com- 
bining nitric acid with ~ 
pure toluene. When being 
poured into shells, T. N. T. looks 
like thick, syrupy chocolate. 


_Carbolic Acid Has Many Uses 


Phenol (carbolic acid) is consumed in 
the United States at the annual rate of 
from eight to ten million pounds. The pro- 
duction of certain explosives depends on 
phenol. It is used in making picric acid 
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Whole trainloads of 
wood to be cre- 
osoted are run into 
long cylinders and 
allowed to soak 
for several days 
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A square yard of 
wood block pave- 
ment contains 45.36 
pints of creosote oil 


and also aniline colors. 

The great value of phenol 
was still further heightened 
by the invention, by Dr. L. H. 
Baekeland, of a peculiar resinous 
substance which can be used in place 
of hard rubber. It seems like a magician’s 
trick to combine two such strong-smelling 
liquids as carbolic acid and formalin to 
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tmation of various red dyes. It may be noted that 
1; also that certain shades may be formed in two ways 
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form a solid, transparent, amber-like sub- 
stance, odorless, heat-resisting, a non-con- 
ductor of electricity, impervious to most 
acids, oils and steam, and insoluble in all 
known solvents. 

This substance is used for insulating, es- 
pecially in automobile ignition work, since 
it does not burn or soften when heated. 
It also makes beautiful parasol handles, 
fountain pens, buttons and numerous other 
useful articles. The chemical name for this 
jack-of-all-trades is oxy-benzyl-methylen- 
glycol-anhy- 
drite. 

Anothersub- 
stance which 
tracesjits origin 
back to the 
shining lump of 
coal is ammo- 
nia, important 
in chemical 
manufacture, 
in refrigera- 
tion, asasource 
of nitric acid 
and in fertil- 
izers. Inks of 
all sorts are de- 
rivedindirectly 
from coal tar. 
Among them 
are printing 
inks, ranging 
from cheap 
newspaper 
black, made 
from lamp- 
black, to 
thick heavy 
paste used in 


copper pl ate Dr. Ludwig Oulmann, the New York skin specialist, 


treati f baldn ith ultra-violet radiati The resulteay 
* ae Li eating a case of baldness wi a-violet radiations. Teg 
a Col The lamp used may be regarded as a very intense often — 
ored printing miniature sun. Twenty minutes’ exposure sets up a ing. any a 
and wr iting stimulating action which induces the hair to grow head as free 


fluids as well 
as typewriter ribbons and copying inks are 
also made. 

Vanillin, which has the flavor of the 
vanilla bean, is obtained fron{ benzene. 
Creosote is used as a wood preservative 
and medicine. Benzaldehyde is the base 
of many exquisite perfumes. Benzoic acid 
is used as a food preservative and sac- 
charin is a substitute for sugar, used 
by diabetic patients. Phenacetine is a 
drug used in controlling fever, and salicylic 
acid becomes asperin, used for all sorts of 
aches and pains. 












Artificial Sunlight for Bald 
Heads 


ee causes sunburn? Not the heat ” 
of the sun, but the light alone. [ is 


not the light that you can see but the light 
that you cannot see—what the physicig 
calls ultra-violet radiation. Just as there 
are sounds that we cannot hear, so there 
is light that we cannot see. If our eyes 
were only differently constituted we might 
see ultra-violet radiations. 
These ultra-violet radiations have ye 
remarkable 
curative prop- 
erties. They 
kill germs, and 
_ they penetrate 
the skin suff. 
ciently to set 
up a wonder. 
fully stimulat. 
ing action. 
Hence, special 
lamps have 
been con- 
structed which 
radiate ultra. 
violet light and 
which are used 
for the treat: 
ment of skin 
diseases in par- 
ticular. 

Since _ bald- 
ness is a skin 
disease, it fol- 
lows that phy- 
sicians have 
been treating it 
with ultra-vio- 
let radiations. 


* 











from hair as an 
egg has been exposed for twenty minutes, 
at intervals of three weeks, with the result 
that in about two months down begins to 
sprout. There are cases enough to show 
that ultra-violet radiations restore prema- 
turely gray hair to its natural color. 

A bald head exposed to ultra-violet 
radiations appears in twenty-four to forty- 
eight hours as if it has been sunburned. 
In reality, it has—by an artificial sun of 
great intensity. The skin peels and tans. 
Nature is encouraged, as it were, to remove 
the dead matter and to create new hair. 
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Ploughing the Farm by Automobile 


The latest tractor attachment converts the Ford pleasure car into 
a motor-operated farm implement with push-button rapidity 
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locked in place. 


IFFERING from all other forms of 
D tractor attachments to be applied 
to the Ford car for cultivating small 
farms, that shown in the accompanying 
illustrations does not require the removal 
of a single part of the original passenger 
car. The entire apparatus can be attached 
in a few minutes and detached in less time. 
The great advantage of a device of this 
kind is that its cost is reasonable enough 
to bring it within the reach of the small 
farmer who has need of a tractor for only 
a small part of each year. Besides, it 
enables him to use his passenger car for 
either business or pleasure and without 
any long delays in- 
cident to the re- 
moval of wheels and 
various parts of the 
driving mechanism, 
as in most devices 
of this kind. 

The device is 
made in two : 
halves, which are 
simply slipped 
over the rear end 
of the chassis, 


The steel wheels of the tractor fit over the rear wheels and tires of the Ford automobile and are 
This gives sufficient stability to pull any light agricultural implement 


wheels and all, and then bolted together at 


front and rear. This gives sufficient sta- 
bility to pull farm wagons as trailers, a 
plow, harrow, cutter, binder or in fact any 
form of light agricultural implement. 

The two steel wheels of the device have 
grip treads, each wheel carried on a short 
stub axle driven by chains and sprockets 
from a notched axle into which lugs placed 
on the hub of the Ford wheel are slipped. 
The tractor wheels are supported on two 
side frames bent inward at the front and 
joined to a U-bolt on the Ford front axle 
and tied together at the rear by a cross- 
wise bar aft of the regular Ford touring 
or roadster body. The two halves 
of the device are slipped into place 


from the sides 
and locked into 
position. 


To restore the 
car to its origi- 























Diagram showing how the two parts of the 
tractor device fasten over the wheels of the car 
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nal appearance 
and service it is 
only necessary to 
loosen the bolts 
and remove the 
steel wheels. 
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Protecting Canal Zone Buildings with 
an Oil Moat for Insects 


N the Panama Canal Zone ants, lizards, 
snakes and creeping insects are so 
numerous and so pestiferous that it is 
difficult to keep them from climbing up 
foundation pillars 


ple to the old fashioned ice-cream freezer, 
It consists of a huge galvanized iron tank, 
large enough to enclose an entire tree, 
This tank is divided into halves and eack 
half is fastened to a plank base, so con. 
structed that a half can be placed on 
either side of the tree to be frozen, and the 
two parts drawn to- 





and invading houses. 
Hence concrete gut- 
ters are provided for 
all posts. Of course, 
the ants can crawl 
up the concrete as 
freely as they can 
up wood, but when 
they reach the land- 
ing platform of the 
gutter they find 
a miniature lake 
of oil-insecticide 
awaiting them. 
They never get be- 
yond this little moat. - 

To prevent the fre- 
quent rains from running 
into the insecticide, a bungalow top, also 
of concrete, forms a sheltering roof for 
the gutter. 





Enveloping Trees in Freezers to 
Study Temperature Effects 


CONTRIVANCE designed to freeze 

whole trees has been constructed at 

the Utah Agricultural College, Logan, 

Utah, to aid in experimental work intended 

to discover, under actual orchard condi- 
tions, the frost danger point. 

The contrivance is very similar in princi- 
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» 3, SALTED ICE PACKING 
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mie. TEMPERATURE 
/ meee =O REGULATING 
AIR STIRRED BY PUMP 
ELECTRIC FAN 
DIVIDED PLANE BASB 
The tank is double-walled, with a four-inch 
space between walls. In this space snow 


and ice are packed just as in a cream freezer 





gether, completely 
enclosing the tree. 

The tank is 
double walled, with 
a four-inch space 
between the walls, 
A large lid covers 
the tank and rests on 
the inner wall. Ice 
and salt are packed 
in between the walls 
gra and over the lid. 
cide in the __ he temperature in- 
gutter is pro- side is regulated by 
tected from pumping in cold or 
rain by a warm air, and the 
cement roof air inside is kept 

stirred by an elec. 
trically driven fan. Four self-registering 
Weather Bureau thermometers and a ther- 
mograph, hung from different branches of 
the tree, keep an accurate record of the 
temperature within the tank. 

The resistance of buds to frost can be 
accurately determined by this method 
and data collected that will tell when 
smudge pots or other artificial means of 
orchard heating should be used to save 
the fruit crop. 

The tree is not injured by the process, 
since care is taken and constant watch is 
kept to prevent the danger point from 
being reached. 























Each of the two sections of the tank is fastened 
to a plank base. These are drawn together 
and a large lid covers both halves when joined 
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When the gourd blossom has faded 
the bottle should be pushed gently 
over the young fruit and left there 


The Gourd in the Bottle. How 
Did It Get There? 


OST people would be sorely puz- 

zled if they were asked to explain 
how the gourd comes to be in the bottle 
shown in the photograph. It is. far too 
large to pass upwards through the neck, 
and, obviously, it cannot have been pushed 
downwards. The explanation of the mys- 
tery is simple enough. The gourd is 
grown in the bottle. The trick is 
easy if directions are followed. . 

In the first place, the gourd must 
be properly set before the bottle is 
placed over it. As soon as the 
flower is faded the operation may 
be started. Take the bottle and 
push it gently over the fruit, 
taking care not to damage it in 
any way. Even though the gourd 
is enclosed in the bottle the 
growth is not affected in the 
least. Indeed in a very few 
days the fruit has developed so 
much that it cannot be re- 
moved from the bottle unless 
the jar is broken. 

When the gourd has grown 
to a sufficiently large size 
it may be cut from the 
stem, and it is then ready 
for exhibition. After a 
while the fruit dries, in 
which state it will keep for 
an indefinite time. The 
same principle can be ap- 
plied to cucumbers, melons, 
pumpkins and squashes. 

The only precaution neces- 
sary is to prevent the fruit 
from becoming ‘“pot-bound.”’ The stem 
should be cut as soon as the glass is well filled. 























The net will resist strong pulls 
but will collapse and release the 


strain under damaging 
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The rays of the sun through the glass 
hasten the development. The central 
picture shows the full-grown gourd 





Catching Minnows for Bait in a 
Basket-Net 


ERHAPS the greatest difficulty that 
the amateur fisherman encounters on 
his expeditions is the securing of live bait. 
But if he has included in his equipment 
a basket-net like the one in the accompany- 
ing illustration he can catch minnows and 
small fish in any stream. 
The frame of the net is made from six 
tempered spring steel rods. To this 
the netting is attached with rust- 
proof ring-clips. In the center of the 
netting is the bait pocket, in which 
bread, meat or other bait is placed 
to attract the minnows. When 
the net is lifted, the weight of the 
contents causes it to “bag,” so 
that the minnows will not escape 
over the sides. 

When the net snags or when, 
for some other reason, it is sub- 
jected to extraordinary strain, the 
six tempered steel rods bend in- 

ward and downward until all 
but one of the rings by which 
the net is attached to the 
frame slip out of the hooks. 
This collapsing of 
the frame frees the 
net from the snag 
and releases the 
strain. The in- 
ventor claims, however, 
that the net will not 
collapse except under 
extraordinary strain, 
which if resisted would 
damage the net. It folds 
up into a compact little 
bundle which is scarcely noticeable among 
the fisherman’s ‘‘traps.”’ 


snags 























































A Sunken Ship That Earned a Fortune 








How the Walkiire was scuttled, bought 
for $29,000, raised and sold for $825,000 





The vessel was only slightly damaged, so her captors opened her seacocks and sunk her to 





yr es 


i 


prevent further attack. Only her two masts, stack and flying bridge remained visible above water 


loading phosphate rock at the Island 
of Makatua when the war broke out; 
then she was captured by the French 
gunboat Zelée and taken into the harbor 
of Papeete, Tahiti. Later’ on the two 
German warships (the Gneisenau and 
Scharnhorst) appeared at Papeete, sank the 
Zelée, wrecked the town, and punctured 
the Walkure above waterline with a few 
small shells. The French decided to pre- 
vent further damage in later attacks on the 
Walkiire by opening her seacocks. She 
sank in fifty-four feet of water. 
The Walkure is built like some old 


French war vessels and some Scandinavian 


(ie German freighter Walkiure was 























freighters. 

Her sides TI] SIDE OF COFFERDAM 
rise out of BEAMS OF COFFER DAM 
the water TURRET DECK 

for about a STEEL BULWARKS 
twelve feet, HARBOR DECK 
curve _ 

squarely How the cof- 
: d HULL ferdam was 
inwar a attached to 
distance of the ship and 
ten feet, how the tow 
formin g boat worked 
what is 


known as the “harbor deck,’’ then rise 
some eight feet to the main or turret deck. 


§8T POSITION 
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Because she was thus built she was salved 
in a novel way. 

She is a single-screw steel vessel, 350 
feet long, 49 feet beam, and 24 feet depth, 
Her gross tonnage is 3,836; net 2,403; dead 
weight capacity, 6,700. She has triple ex. 
pansion engines with an indicated horse. 
power of 1,800. Her bunker capacity. is 
1,300 tons. Her speed on trial trip was 
10.5 knots. 

At the time the vessel met her fate, 
she was 3,670 miles from San Francisco 
and was sunk about 300 feet from shore, 
resting on a sloping bottom with a slight 
list and with some ten feet of water over 
her turret deck forward and about thirty 
feet aft. 
Only -her 
two masts, 
stack and 
flying 
bridge te- 
mained 
visible. For 
nearly a 
year she 
lay thus. 
Eventually 
she was 
put up for sale by a French prize court and 
was purchased by Mr. John A. Hooper of San 
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Francisco for less than $29,000. Her 
original cost was $210,438.00. 

Mr. Hooper is a lumberman and not an 
engineer. Nevertheless, it was he who 
devised a plan for raising her. From photo- 
graphs of her, maps and other data, he 
decided that if all 


action Worthington pump and two pul- 
someters. 

Divers were sent down to patch up the 
Walkure. Then the first 18-foot section of 
the cofferdam, constructed on shore, was 
lowered into place. The cofferdam was 

constructed of 2-, 





the shell holes 
were stopped, if 
her sides were ex- 
tended upward 
until they  pro- 
truded out of the 
water, and if the 
water were then 
pumped out of her 
hold and out ol 
the extension top, 
she would rise of 
her own accord. 
Why? Because 
the volume of 








3- and 4-in. 
planks, the thick- 
ness increasing 
with the depth of 
immersion. These 
were bolted and 
nailed to the 
joists, the entire 
construction re- 
sembling a huge 
water-tight rec- 
tangular box with- 
out top or bottom. 

Resistance 
against the exte- 








water displaced 
by the extension 
form outweighed 
the force tending to buoy her up, and when 
removed left no alternative but for the 
vessel to float. The form, or cofferdam, 
as that kind of structure is known, was 
built to displace 4,500 tons of water. 
There was assembled in San Francisco 
and sent to Papeete the material for a 
wooden cofferdam 307 feet by 14 feet in 
height forward and 32 feet aft, plus an 
additional 25-foot section in the form of a 
V and also 32 feet high, to encompass the 
stern. The material assembled included 
some 600 tons of tongue-and-groove planks, 
beams and joists, 13 tons of structural 
iron, chains, hangers, pipes, etc., four direct 
connected centrifugal pumps, one double- 


The Walkure rose to the surface like a cork 
as the water was pumped out of the cofferdam was secured by 


rior crushing force 


use of transverse 
beams 14 by 14 in., reinforced by longi- 
tudinal supports 6 x 8 and 8 x 10 in., 
tying together the different sections. 

Next the water was pumped out. When 
the vessel floated a little she was towed 
a little nearer shore. The first movement 
of 125 feet was followed by a second of 
146 feet on the following day. Pumping 
was then stopped and five days spent in 
sawing away the elevated portions of the 
cofferdam in order to provide stability 
and remove weight and_ topheaviness. 
One day later the vessel was afloat on her 
own bottom and the process of cleaning 
up was begun. 

Four weeks were spent in getting the 








One of the shell holes made in the Walkiire’s 
hull after she was captured by the French 








How the big shell hole shown at the left 
was plugged up before the pumping began 































886 Popular Science Monthly 








vessel ready for sea, her engines and equip- der from the inside of the watch. The 
ment being found in very good condition. moving inward of the plunger will have 
The two thousand tons of phosphate in also moved the cable, so that the camera. 
her hold were left in place. Her cargo shutter is now set for the picture. 
of 1,300 tons of coal was used on the trip After this adjustment, the watch cap 
to San Francisco. Before departing the _ be set to trip the plunger with any periog 
vessel was christened Republic, and given of time not exceeding forty-five minutes 
American registry. During this interval, in which you are get- 
When she reached San Francisco the ting into position in front of the camera, 





ship was thor- 

oughly over- |? " aa ys 
hauled and re- . “ge 
paired ata cost, Fine teal 
including the 
salvage, of $255- 
ooo. Yet such 
was the scarcity 
of ships that 
she soon paid 
all expenses in- 
curred. On one 
trip alone she 
netted $360,000. 
She was finally 








the spring-latch 
will be gradu- 
ally pressed 
downbyalever, 
This lever js 
slowly turned 
by a pin on the 
minute -hand 
gear. It is pro- 
vided with a 
cam at its end, 
If the watch 
has been ad- 
justed for forty- 
five minutes, 








sold for the sum 


The cofferdam after it had been lowered in place. The 


after three 


of $825,000. thickness of the planks increased with the depth of immersion ‘Uarters of an 


hour the cam 


A Camera Timing-Release Which will have pressed the spring in from 


Enables You to Photograph Yourself me — hong ite agi = be tip 
: i and it will jump back, pulling the cable 
UMEROUS methods, electric and along with it. This operates the shutter. 


otherwise, have been devised to enable 


a person to photograph himself. Some Ten Thousand Medical Officers Are 
have proved to be successful, but they are Needed for a Million-Man Army 


usually tedious and difficult processes in 
which there is little certainty 
of success. Few equal in 
simplicity a method brought 
out by Ellis E. Bjorling, 
of Salt Lake City, Utah. 
The entire mechanism con- 
sists of a modified watch 
which can be carried about 
in the pocket. After the 
camera has been placed in posi- 
tion, the watch is set for the 
time it takes you to get into place, 
when the picture will be snapped 
immediately. 

The watch has a moving plunger 
mounted in a small cylinder at its \ 
side. A flexible cable attached to ~d 
the end of the plunger leads to the <S 
shutter-release on the camera. When tHe plunger connected 
the plunger is pressed inward to- with the shutter is pressed 
wards the end of its cylinder, it in against the spring by 
compresses a spring. The plunger the turning of the watch 








HERE are about one 

hundred and fifteen 
thousand physicians in 
the United States to care 
for the civil population 
and provide medical of- 
ficers for the Army and 
Navy. In the event of 
an army of one million 
men being called to the 
colors, seven thousand 
medical officers, or about 
six per cent of the physi- 
cians who are in theactual 
practice of their profes- 
sion, will be needed at 
once, and three thousand 
will later be needed for 
emergencies. This means 
that ten thousand phy- 
sicians will have to be 
entirely detached — from 


is held at the end of the cylinder by a_ their home practice. It will require seven 


spring-latch which projects into the cylin- hundred others a year to replace losses. 
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A Combined Automobile 
Spring and Shock Absorber 


CANADIAN, Henry Dixon, 

has invented a device which 
combines the functions of an 
ordinary automobile spring and 
a shock absorber. The same 
degree of elasticity may be main- 
tained between the lightest and 
heaviest loads in order to reduce 
the sudden bound and rebound 
so uncomfortable to the passen- 
gers of a Car. 

The apparatus consists of one 
vertical air cylinder and piston 
mounted on a yoke, at the bot- 
tom of which are pivoted two 
inclined spring cylinders. These 
in turn are connected with two 
other oppositely inclined cylin- 
ders pivoted to a top yoke and 
with two other similar horizontal 
spring cylinders spaced on either 
side of the vertical air cylinder. 

Each of the cylinders has a 
piston, that in the air cylinder 
being provided with a ball valve 
by which air may pass from one 
side to the other, and those in 
the spring cylinders’ with 
washers at the ends which serve 
to compress the springs under 
action. 

The device is inserted between 




















The switchboard and operators were raised by easy stages 
to the floor above and not a call was missed. This was 
made possible by lengthening the switchboard cable 


the vehicle frame and each of the springs. Moving a Telephone Switchboard 


When subjected to an excess load or to 
concussion, as when the vehicle passes over 


Without Interrupting the Service 


ruts or car tracks, the four inclined spring TELEPHONE company at West 
cylinders straighten out in the manner of a Palm Beach, Florida, recently added a 


toggle and exert great 
endwise pressure, 
to compress the springs 
and increase their nat- 
ural force in the ratio of 
their compression. This 
compression is retarded, 
however, by the resist- 
ance of the air in the 
center vertical cylinder 
and by the springs in 
the two horizontal cyl- 
inders. The return of 
the cylinders to their 
normal position is ef- 
fected by a gradually 
diminishing force, this 


Spring ‘-- 
Cylinder 


Frame floor to its building and 
— Re ie ; raised the operating 
de «WS switchboard one flight 
up into the new addition. 
The switchboard was 
moved to a temporary 
platform, to which pow- 
erful chain falls were 
attached. A half dozen 
rafters of the new floor 
had not been placed in 
position, so that -the 
platform could be raised 
through that space. 
During the movement 
the three telephone 
girls continued _ their 










Spring SS 
Cylinders 





action tending to reduce In this combined automobile spring work unconcerned, an- 


sudden bounds and re- 


and shock absorber the same degree . -alls and aski 
of elasticity is maintained between Swerng Cals and asking 


bounds of the body. the lightest and heaviest loads for numbers as_ usual. 
































“Sweeping” out a joint of plumbing 
with the new flexible wire device 


A Pipe-Cleaning Wire Which Worms 
Its Way Around Bends 


ROUBLE with drain pipes which 

continually clog up can very easily 
be done away with by the use of a steel 
cable devised by Jay H. Woolhiser, a 
plumber of Elmhurst, Long Island. 

Unlike the straight steel cables which 
cannot be pushed around a sharp bend, his 
wire can wind around the worst of them, 
cleaning out the waste while doing 
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What One Gallon of Gasoline 
Might Be Made to Do 


HE power of gasoline is generally rated 
by the distance it will propel an auto- 
mobile. But the same energy, if directed 
to other and more varied purposes, will 
milk three hundred cows, bale four tons of 
hay, mix thirty-five cubic yards of cement, 
plow three-fifths of an acre of ground, or it 
will generate enough electricity to light a 
large farmhouse for thirty hours. 


How to Take a Drink and Eat While 
You Are Fishing 


Pies fisherman need not lose any time, 
from his sport in order to eat, but 
may have his hands free for attending 
to his needs if he is equipped with the 
new fishing harness invented by Kenton 
Drinkard, Beaumont, Texas. This harness 
supports the fishing pole in the proper 
position for the line to make a catch, 
and the fisherman need not hold his arms 
in one position until they are cramped and 
aching while he is waiting for a fish to 
find his bait. 

The device includes a body belt having a 
socket which receives the butt of the fishing 
pole. A second socket on the belt supports 
a bracket arm which extends part way 
out under the pole and in turn provides a 
support or rest for it. A body strap and 
chain attached to this brace, affords all the 
additional support necessary. Equipped 


with this device the fisherman may en- 
joy his fishing interruptedly. 





so. The wire is made of thin, but 
very elastic steel. This is wound 
around in small loops placed very 
close together. 

The end of the wire is slightly 
bent, and this end is slanted away 
from the direction of the pipe 
bend. When the wire reaches 
the bend it therefore catches. 
The wire is pressed down into the 
pipe a little further, and is then 
suddenly turned. The wire end is 
at once released and the wire 
springs up into the bend. 

When the waste which is clog- 
ging the pipe is reached, the wire 
is kept turning. The bend of the 
wire keeps the end swinging around 
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in a circle. It thus wipes around 
the whole interior of the pipe. 





A belt fastened around the body is provided witha 
socket into which the pole fits, leaving the hands free 
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Toy Clowns That Perform 
Acrobatic Feats 


HE inventors of toys today 

are at their wits’ end to 

devise toys of excessive activity 

and laugh-producing antics at the behest 

of the up-to-date youngster. The most 

effective of these toys are usually the sim- 
plest in principle. 

The illustration shows an exces- 
sively active clown, or two of them, 
suspended from a pulley, over which 
they may be made to dance and 
perform any number of feats. 
The figures are flat, but 
with various indenta- 
tions and angles, so 
that they ‘are capable 
of assuming many 
ridiculous poses, in- 
terlocking occasion- 
ally, and balancing 
one another in ap- 
proved clown style. 
The contortions are 
kept up just as long 
as the string which 
controls their action 
is manipulated. 

The inventor of the 
daring acrobais is Henry 
A. Hart, of Flushing, 
New York. 


Why Do Rifle and Shotgun 
Barrels Burst? 


LTHOUGH shotguns and rifles are 

tested with loads which give pres- 
sures far above those produced by ordinary 
ammunition, swollen or burst gun barrels 
are not uncommon. The cause is either 
attributed to defective ammunition or to 
an obstruction in the bore, such as snow 
or dirt. The pressure of the powder gases 
themselves are not to blame, for investiga- 
tion has proved that the swelling or rupture 
is caused by the compression of the air 
between the bullet and the obstruction. 





The animated clown assumes ridiculous poses as long as the string which ' , 


controls him is pulled. The clowns illustrated are suspended froma pulley 













The colored wax is heated over an alco- 
hol flame and then applied to the vase 





Decorating Pottery with 
Sealing Wax 


OTTERY can be decorated with sealing 
wax. A ready-made vase is cleaned 
thoroughly. Then the colored wax you 
have selected is softened in an alcohol flame. 
Holding the vase upside down, apply a 
daub of the wax. Move the vase verti- 
cally up and down in front of the flame to 
spread the wax. Apply additional 
daubs to the surface and spread them 
out in the same way until the entire 
surface of the vase is covered. 
The heat from the flame thins 
out the wax and glazes it. 
Thus a one-colored coat- 
ing is obtained. 
More pretentious 
effects are made by 
‘‘flowing’’ a wax of 
one color into an- 
other of a different 
hue. After the tonal 
color has been ap- 
plied over a portion 
of the vase, a daub 


allowed to flow into 
the first color in such 
a way that no line of join- 
ing is formed. The secret 
of success lies in manip- 
ulating the flame. 


Queer Rivers Which Are Natural 
Curiosities 


MONG the natural curiosities may 
be mentioned several rivers. There 
is a river of pure black ink in Algeria, 
formed by the union of two streams, the 
water of one being impregnated with iron 
and the other with gallic acid, drained 
from a great swamp. Kentucky has its 
Hidden River, the origin of which no one 
knows. It vanishes into a deep cave and 
is thereafter lost. In Siberia a tributary 
of the Lena River runs over soil deposited 
on a layer of ice nine feet thick. 


of another color is. 
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A Trowel Which Places and Molds == man, E. Bourdells, and an American, 


Popu 


Concrete Curbs 


N adjustable trowel which greatly 





lar Science Monthly 


Captain Eley, have all three independently 
conceived the scheme of an arrangement in 
the stock which will prevent the rifle from 


increases the speed at which concrete _ being fired save at the correct angle. 
curbs can be made, has 


been devised by Charles 


Upham, of Odell, Illi- 
nois. The mere ad- 
justing of its horizontal 
top-arm will vary the 
height of the curb as 
the trowel is pushed 
along over the roughly- 
shaped concrete previ- 
ously placed along the 
road. 

The trowel is made 
in three pieces. The 
two side arms are held 
facing each other at the 
proper distance by the 
top arm between them. 
This arm slides up and 
down the slots shown 
in the side arms. In 
these the height ad- 
justments are made. 
The top arm is flared 
so that it continuously 


The Frenchman's 





idea is to place an 
electromagnet in the 
stock. The electro- 
magnet controls the ac- 
tion of the trigger and 
locks it normally 
against releasing the 
sear of the gun. A 
mercury column in the 
stock closes the electro- 
magnet circuit when 
the gun is held at the 
correct angle, unlocks 
the sear, and permits 
the soldier to fire the 
gun. If the angle is not 
correct, the mercury 
fails to touch both ends 
of the open circuit, 
and so the gun remains 


%. aie . See 
, ae Se 
tH: L = . ks ” ~- locked. 





As the 


top arm is adjusted to the required 


height, 


trowel is pushed along, the The German and the 
American ideas are 


i h t ° : : 
thus shaping the concrete practically alike in 


pushes the concrete downward while being principle in that they make use of a 
guided over it. A more compact mass is pendulum, or pivoted and swinging weight 
thus formed than the ordinary flat trowel in the stock of the gun, to lock the sear 


could produce. 


Three Separate Plans for Making 


a Gun Think 


ILITARY rifle designers have pia distance Llectromagnet 
little faith in the intelligence of 
troops. The crude and rough-and- 
ready sights they install and the fool- 
proof mechanism go to prove this. 
Their latest idea is to make the rifle 
refuse to fire when pointed at the 
wrong elevation—and even to fire 
itself when pointed at the correct one. 


Nearly all errors 
in battle are er- 


rors in the eleva- Distance ond thread; 
J 


tion of the rifle; 7 


the bullets strike 
too high or too 
low. The battle 
lines, being long, 
usually take care 
of side errors. 

A German, A. 
Miiller,a French- 


Adjusting screw 


against firing, save when the gun is at the 
correct angle to score hits. 







Range setter Connecting Rod . 


indicator 
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ae fercury level The French 
Rackand sprocket gun has an 
Batteries electromag- 
net in the 
stock which 
controls the 
trigger action 








ivot 


The American gun, like that of 
the German, has a pivoted weight 
in the stock to lock the sear against 
firing except at the correct angle 


re Range 
indicator 
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Stopping Mexican Bullets with 
Sand-Filled Oil-Cans 


HEN residents of Naco, Arizona, a 

border town, began to barricade the 
walls of their homes against Mexican 
bullets, one man made a visit to the town 
dump and obtained every available 
five-gallon coal oilcan. These he 
filled with sand and then built 
a wall with them against the 
side of his house facing the 
Mexican line, about two 
hundred yards distant. 
About one hundred and 
fifty of the cans were re- 
quired but he had little 
difficulty in finding this 
number; for Naco, like 
hundreds of other West- 
ern towns, is a place 
where coal oil is not sold 
“loose,” but is obtaina- 
ble only in square tins 
holding five gallons each. 

When the task was 

completed the man had 
the equivalent of a solid 
wall of sand a foot 
thick along the side 
of his home. During 
a battle fought on 
the Mexican side of 
the town in Janu- 
ary, 1915, when 
the Carranza 
forces holding 
Naco, Sonora, were attacked by Yaqui 
Indians, hundreds of bullets came across 
the line and this unique barricade stopped 
all that came its way. The homesteader 
carefully repairs and refills any of the 
cans that become damaged. 
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The new type of crank-operated spring- 
hammer drill used as a breast drill 





Drilling Holesin Concrete witha Crank- 
Operated Spring-Hammer Drill 


RILLING holes in concrete has always 

been tedious and slow. It has been 
quickened by the introduction of a new 
type of crank-operated spring-hammer drill 
which delivers fifteen hundred blows a 
minute and uses hollow drills instead of star 
or fluted drills. Hence all the material 
removed is pulverized or ham- 
mered to a dust. The device 
may be used as a breast-drill 
for holes in vertical walls 
or for holes in ceilings or 
beams. 

The drill consists of a 
hollow barrel in which 
reciprocates a piston or 

hammer against the 

compression of a spiral 

spring at the handle 
end. The movement is 
produced by a ratchet- 
wheel turned by two 
hand cranks. As the 
ratchet is revolved the 
piston carrying the drill at 
its free end is forced back 
against the compression of the 

spring. As the ratchet tooth 
escapes, the piston jumps 
back under the expanding coil 
spring. The faster the ratchet 
is turned the greater the num- 
ber of blows transmitted to 
the drill, which is rotated in 
its socket in the usual manner. The ten- 
sion of the spring may be adjusted to vary 
the force of the blows by means of a collar 
bearing against the handle end of the 
spring, this collar being moved in or out 
through the medium of a threaded bolt 
and outside thumbscrew. 

The device has a telescoping extension 

for drilling holes in ceilings and the under- 

sides of beams. It has found a 
ready market among the firms mak- 
ing and installing sprinkler 
‘ systems on account of the 
"| ease with which the holes are 
drilled for the supports to 
hold the sprinklers in place. 

Plumbers and heating and 
electrical contractors make 

a use of it for drilling in con- 
284| crete, brick walls or stone 








A solid wall of sand-filled oil-cans forming a barricade a foot for expansion bolts, pipe 
hangers and the like. 


thick along the side of the house facing the Mexican line 
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Entertaining the Crow 


The modern scarecrow is a yelling gymnast that twirls with the wind 


By George Worts 
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T is rather common knowl- 
edge that scarecrows are there 
to scare the crows away. If the 

unhappy figure, flapping in the breeze 
on its hickory limbs in the center of the necessary to calculate, for example, that 
cornfield, happens also to discourage the if all of the beans baked in Boston 
advances of the sparrow and the coyote, during one week were placed end to end, 
your average farmer is perfectly satisfied. they would stretch from Hoboken, N. J., 
For the same reasons that childless indi- to Mars, with enough left over to pave a 
viduals know much more about raising sons road twenty feet wide from Gallapolis, 
and daughters than do fathers and mothers, Ohio, to Moose Jaw, Saskatchewan. But 
persons who have never been nearer a_ we overlooked the occupation of inventing 
farm than the observation platform of a improvements for old man scarecrow. 
fast train, know all about scaring the crows On the other hand, why waste 
away. time improving the hickory-and- 

Recently, several humorists, disguised as old-clothes scarecrow of our fore- 

inventors, brightened up the columns of the fathers? Why not adopt the 
Patent Office Gazette with various im- scheme that a New York man 
provements upon the time honored, applies to hens? 

flapping, cornfield variety of scarecrow. “The hen is instinctively a well 
While their inventions are labelled mannered bird,” says this poultry- 
scarecrows or ‘‘crow jacks,” the man. ‘‘Be polite to her, and she 
descriptions which accompany them will roost awake nights, hatching 
are delicious satire. The inventors schemes to increase her output.” 
seem to have decided to furnish What stands in the way of applying 
everybody with a laugh, from the |, this plan to scarecrows? A crow jack 
employes in the patent office to the | with a phonograph attachment which 
crows in the cornfield. Each one | repeated in a soothing voice at inter- 
of the little group of humorists was vals, ‘‘Please go ’way, Mr. Crow,” 
positive that the average farmer is should find the birds too polite to 
not pleased with the dividends, so steal other folks’ corn. They would 
to speak, which his old suit of flap their wings in embarrassment 
clothes draped over the usual and fly guiltily away. This sugges- . 
hickory limbs or old broomsticks : , tion is offered to scarecrow inventors 
has been declaring. aie an absolutely gratis. Compared with 

Before these merry-makers ap- waveshisswords this idea, some of the schemes of the 

peared with their side-splitting with the wind humorist-inventors are lacking im 


$92 


ideas, it had been our opinion 
that the most futile occupation in 
the world was that of the man who 
goes through all the ‘mental gymnastics 
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breadth of imagination and practicability. 
Consider Exhibit ‘“‘A,’’ which originated 
somewhere in Maine. It borrows from the 
windmill for its particular vein of humor. 
Or, as cleverly expressed in the patent 
paper: — 
“The object of the present (the italics are 
ours) invention is to provide a crow jack 
which will simulate to a certain extent the 
movements of a human being and will 
present the external appearance thereof 
so as to scare or frighten crows or other 
birds.” 
Does not that paragraph 
fairly bubble with laughter? ™ 
The ‘‘present’”—by which is in- 
ferred that there are more to come— 
cornfield classic, when the wind 
blows, flings its arms in the air, 
Indian club fashion, and at the same 
time spins about on one toe, giving a 
quaint imitation of a cabaret dancer. 
How the crows would enjoy that! 
One can see them fairly toppling off 
the fence rail and clutching their fat 
little sides in spasms of mirth. 
Let us pass on to the next act 
of this sparkling vaudeville. 
Ladies and gentlemen — the 
coyote alarm (at right). Iowais 
responsible for this. It looks 
like a man, but hist!—it is an 


creation. 


invention! Where the man’s’ i8 a mechanism of 
innards ought to be, lies a 
mechanism. 


What might be an orderly, 
gentlemanly scarecrow has been trans- 
formed into a creature with lungs of strong 
steel. In some respects it resembles an 
alarm clock. Every once in a while a cog 
disengages itself, and the racket may be 
plainly heard for miles around. If I werea 
crow, however, I think I should sneak up 
and investigate, out of the stubborn 
curiosity so characteristic of the 
crow. But perhaps not. 

Now contemplate the 
dude of the scarecrows, 
with his neatly fitting 
suit and hat and 
heavy eyebrows. 








a> 















This is a Frankenstein 
It resembles 
a man but in his chest 


springs and cogs. At 
regular intervals he gives 
vent to a great bellow 






At left is a two-faced mon- 
ster with weather - vane 
arms. He revolves with 
the wind. At right is the 
dude of the scarecrows. 
His partner beside him 
not only whirls and twirls 
as the others do but bobs 
his head fiercely as well 


It usually costs an inventor no less than 
$100 to gird the loins of his brain child with 
the decency and the protection of the law. 
But the Ohio man who squandered his 
money to give this gem to the clamoring 
public may be wealthy. Anyway, the 
Patent Office Gazette is one of the few mag- 
azines in existence which permit a man to 
buy his way into print. Ina fair wind, 
the arms whirl and the body spins. 
Beyond question, the crows will be 


Lo 
ne | 
“\ 


io}. we highly amused when the little dandy 


begins to wave his arms and revolve 
in the wind. If they 
watch the performance 
long enough they might 
drop from sheer dizziness. 

Are birds and beasts of prey 
observing? If so, they have 
learned long ere this that Man is 
provided ordinarily with only one 
face. Therefore, the intentions of 
the whirling dervish, with two 
faces will go far afield. The thing 
may whirl with the wind as the 
others do, but what crow with 
an atom of common sense will 
fly? Unless he happens to be 
an intemperate bird, he will 
realize that two faces are not 
the proper number for a man! 

Perhaps the cornfield gladia- 
tor pictured on the preceding 
page might achieve his purpose 
by causing the crow to laugh 
itself into apoplexy. If he 
should clash his arms in today’s cornfield, 
your up-to-date bird would execute a 
Charlie Chaplin glide. He might even 
stop to whistle an old tune, popular ages 
ago, entitled ‘‘Where did you get that hat?”’ 
For the average twentieth century crow 
is a wise old bird and tame enough to eat 
from the hand of any scarecrow he chooses. 




















It is the shield and buckler of quarantine 
inspectors and health officers in general 


HILE immigration from Europe 
\ \ has practically ceased because of 
the war, the number of ships com- 

ing into our ports daily is still 
large, and the 
work of the quar- 2 = 
antine officers at Vy A ees. 


New York city a?) ae 
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has in no way 
¥ : 2 ag 




















diminished in 
importance. 

In examining 
possible carriers 
of disease, whether 
they be human 
beings or animals, 
the greatest care 
must be exercised 
by the inspectors 





Rubber—An Armor Against Disease Germs 











lest they them- 
selves be infected 
or their clothing 
offer hiding places 
for the germs. Here is where rubber comes 
in as an armor. Rubber uniforms are worn 
which cover the entire body from head to 
foot. These are worn by nurses and doctors 
alike and rubber gloves complete the outfit. 
The clinical thermometers used are held ina 
hard rubber case. It is notsomuch from 
fear of personal consequences that 
the inspectors, attendants and 
nurses use the rubber gar- 
ments, as to facilitate dis- 
infecting and washing up 
afterward. 

Where typhoid fever is 
suspected, the suspect, or 
‘contact,’ as such a one 
is called, is removed at 
once to a ward set apart 
for the treatment of 
contagious diseases, 
while those remaining on 
board ship are segregated 
and subjected to an anti- 
parasitic bath. Each con- 
tact has an_ identification 
number which is hung around 
his neck on a rubber cord, 
or necklet. 

During the recent foot- 
and-mouth disease epidemic 







































Disinfecting and fumigating the inspectors’ clothing. 
The fumigating cape completely covers the body 











cide. 


In examining cattle for evi- 
dences of foot-and-mouth dis- 
ease, rubber gloves and 
aprons are a prime necessity 
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among cattle, the quarantine officers were 
called upon for quick and radical action. 
An army of 1,000 inspectors was formed 
and every farm and stockyard in the state 
was visited and 
thoroughly 
gated. 

spector was clothed 


investi- 
Each jn- 


in rubber from 
head to heel, and 
in addition’ he 
was provided 
with a rubber 
fumigating cape 
and a tin basin 
and sponge, in 
order to give his 
rubber clothing 
a germicide bath 
of bichloride of 
mercury after 
each inspection. 

In order to 


disinfect the clothing lying closer to the 
body, a white rubber fumigating cape 
was fastened snugly about the inspector's 
neck and its folds spread out like a tent 
over a fumigating mixture composed of 
formalin and permanganate of potash. 
When these in their crystalline form 
are mixed, a vigorous reaction takes 
place and a large quantity of 
formaldehyde gas is liberated. 
Thus, before an inspector 
left a place, all of his 
clothing, whether of cloth 
or rubber, was thoroughly 
disinfected and as thor- 
oughly fumigated. 

The actual disinfect-: 
ing of barnyards, stables, 
stockyards and the like 
was of course carried out 

on a larger scale than 
would be possible by hand 
distribution of the germi- 
In some places, for 
instance, the inspectors were 
provided with 
disinfecting pumps capable 
of spraying a large area very 
quickly. 
least one hundred feet of hose. 


steam-driven 


Each pump had at 
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This Contractor Carries His Power 
Shop to His Job 


T is not always the fault of the contractor 

when a house is not completed on 
schedule time. Often exasperating delays 
are caused when woodwork must be sent to 
factories to be cut, or when different kinds 
of special work require power machinery. 

B. F. Brown, an architect and builder of 
Brookfield, Mo., has found it 
an advantage to build his 
own power shop and to mount 
it on a truck so that wher- 
ever he goes it may go, 
carrying with it gas-engine, 
rip-saw, plow, rabbet, dado, 
planer, swing cut-off saw, 
18-inch sandpaper drum and 
five special machines. Other 
equipment includes a cut-off table 
provided with a frame roller at- 
tachment. This table also answers 
as a workbench. 

The little shop on wheels is storm- 
proof, so that it provides a convenient 
locker for tools. It was designed and built 
by Mr. Brown, himself, who claims that 
almost any kind of work in the way of 
framing, cutting and smoothing may be 
done in it as conveniently as in a great 
power factory. 

The doors of the portable shop open 
up in such a way that they form a 
kind of shed under which the workmen 
and the machines may be somewhat pro- 
tected from rain and sun when the work 
is to be done just outside of the shop. 
There are six of these doors in all—two on 
each side and one at each end. 










The Intelligent Trough. It Measures 
Out Water to the Thirsty Animal 


T’S a wise trough that knows how 

much an animal wants to drink. But 
that such wisdom is not impossible is 
shown in the trough illustrated. There is a 
platform which works in conjunction with 
valves on the supply and drain-pipes of 
the trough. When a horse steps on the 


~£  Gankarm > , 
; Campression 


The weight of the animal 
presses the platform down 
and turns on the water 


platform the valves are opened and a 
stream of water pours in. As he slakes his 
thirst and steps off the platform the inlet 
ae and the surplus water is drained 
off. 

The credit for the device belongs to 
Victor A. Millen, of Ohio. The valve 
mechanism of his device is mounted in a 
concrete well in the ground. The valve of 
the supply-pipe and the valve of the drain- 
pipe are mounted side by side. The stems 
of both valves fit into a single operating 


lever as shown in the illustration. Hinged. 


above this mechanism at the level of the 
ground is the platform. The front end 
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of the platform is raised slightly 
by a pair of springs and is con- 
nected with the lever of the valves. 
The water trough lies just in front 
of the platform. You can see at 
once that as soon as a horse walks 
on the platform, he presses the 
front end down and opens the 
valves of the trough pipes. The 
water gushes in at just the rate 
that the average horse will drink. 
His thirst quenched, the horse 
leaves the platform, the springs 
raise it up and close the valves. 
Very little water is wasted, and 
the drink furnished the thirsty 
animal is as cool and fresh as 








The portable power workshop. Like Mary’s 
little lamb it goes wherever its owner goes 





that which is supplied to the 
farmer and his men. 
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Carrying the Cook-Stove on the 
Automobile Trip 


ITH the ad- 


without being over-strained and nourished | 
without being overfed, in order that they 
may be able to resigt * 





vent of the 
summer season the 
automobile assumes 
a still greater im- 
portance in the life 
of the possessor, and 
its equipment re- 
quires expansion. 
Nature fairly shouts 
imperative calls to 
far-away places. 








the attacks of micro. 
scopic enemies 
which cause disease 
and decay. Unde - 
favorable conditions 
these cells will liye 
indefinitely without 
showing signs of age 
or loss of vitality, 
Therefore the cop. 
clusion is reached 
that the ‘‘three score 








Unfortunately, 
when the calls are > 
obeyed the obedient nigga ne te — 
ones often find their meal is cooked 
hunger for the vast 

out-of-doors appeased at the expense of 
their more material appetites. Sandwiches, 
however attractively made up, are not 
continually satisfying. The truly wise will 
provide a small stove, on the order of the 
one illustrated, on which really appetizing 
little meals may be prepared. 

The one shown is nine by nine by four 
inches and weighs only eight pounds. It 
has one burner and a tiny oven. Gasoline 
is used for fuel. The tank is protected from 
the flame by means of a jacket, double air 
chamber and a partition. It holds enough 
gasoline for one and one-half hour’s con- 
tinuous use, and may be replenished from 
the tank of the car. 


The tiny gasoline 


At What Age Does the Athlete 
Begin to Lose Form? 


years and ten’’ are 
not fixed by any 
natural law but 
rather by the con. 
ditions under which 
men live and by 
their personal 
habits. The athletic 
champion, then, who 
lives under the best 
hygienic conditions and observes the law 
of temperance in all things and at all times, 
should be able to “‘sit tight’’ on his pedestal 
so long as he desires. 





A Novel Bicycle Exerciser for the 
Wounded Soldiers 


HE accompanying photograph shows 

two soldiers sufficiently convalescent 
from leg wounds to be in need of exercise. 
On this novel bicycle they are afforded 
companionship as well as exercise. 





' HREE score years and ten,” 
tradition says, is the span of a 
human life. This must be divided 
into three periods to include prepara- 
tion, efficiency and decay, each 
period lasting nearly twenty-five 
years. With the athlete, it is still 
more severe. Few men at thirty-five, 
it is said, have the reserve vitality 
and endurance that they had at 
twenty-five. Therefore the edict 
has gone forth that at thirty-five 
the athlete must let up in violent 
competitive work and gradually back 
out of the front ranks. 
But there is no scientific evidence 
to show that this is necessary. The 











human body is simply an assemblage 
of cells, which must be kept active 


Two bicycles minus their front wheels and supported by 
iron braces enable two men to exercise at the same time 
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A Flowery Conception of the 
Western Hemisphere 


N inmate of the Soldiers’ Home, 
at Atchison, Kans., has con- 
ceived a plan which makes the 
lawn in front of the Home 
the most conspicuous and 
admired object for miles 
around. 

A huge framework of 
closely woven galvanized 
wire in the form of a 
sphere has been placed 
in the center of a ter- 
raced flower bed. This 
sphere is filled with 
rich soil in which are 
embedded hundreds of 
tiny plants, which are 
trained to grow out 
through the mesh. A 
perforated pipe runs up 
through the center of the 
sphere and keeps the 
flowers watered. 

The design is changed 
with the seasons to prevent 
monotony. At present the 
Western Hemisphere is out- 
lined in red, white and blue. 
The land spaces are filled in 
with red and white flowers and 
the oceans with blue. The 
Stars and Stripes, also in red, 
white and blue, furnish a popular variation. 
No doubt airplanes and bursting bombs 
will find a place on the flowery globe 
sometime before this year is out, for the 
gardener is bent upon depicting in flowers 
the patriotic sentiment of the moment. 















The fruit is cut off and 
dropped through a long 
cloth sleeve into a pail 


Popular Science Montuly 

















The spherical garden at Soldiers’ Home, Atchison, Kansas. The 
land is designated by red and white and the oceans by blue flowers 


897 


Picking Fruit from Tall Trees While 
Standing on the Ground 
NSTEAD of wasting time in 
climbing trees to pick fruit, George 
J. Fallkin, of San Jose, Illinois, 
gathers his fruit while stand- 


ing on the ground. He 
simply uses a long cutter- 
pole having a metal cup 
mounted on its end. A 
set of knife blades are 
arranged near the top 
of the cup. The pole is 
brought up to the fruit 
in the tree until the 
fruit is well inside the 
cup. A string is then 
pulled. This causes the 
sharp cutting blades to 
sever the stem of the 
fruit. The fruit falls in- 
to the cup, the bottom 
of which opens out under 
the weight of the fruit 
and allows it to drop down 
through an opening and in- 
toa long cloth sleeve. When 


the sleeve is filled up, the fruit 
isdumped intoa pail or basket. 
By this method there is no 
danger of bursting choice fruit 
and thus decreasing its mar- 
ket value and keeping quality. 


What the War Has Cost the Fight- 
ing Nations Thus Far 
N February 1, last, the various govern- 
ments at war had spent something 
like seventy-one billion, seven hundred and 


forty million dollars. How 
much money is this? Can 
we comprehend it? If it 
were distributed equally 
among all the — inhabi- 
tants of the globe, from 
the Eskimo in his frozen 
igloo, to the African bush- 
man in his grass hovel, there 
would be forty-four dollars 
to give to every man, woman 
and child. The world’s pop- 
ulation is estimated at more 
than a billion and a half 
souls. Or, aman could ride 
in a taxi to the sun and back, 
paying fifty cents a mile for 
the trip, and have about six- 
teen million dollars left. 
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The Money That Goes Up the Chimney 


What smoke costs the cities of the world 


Illustrations by Bureau of Smoke Regulations of the City of Pittsburgh 















































Smoke issuing from the plant of a great 
steel company. This was a daily occurrence 


German chemist, Dr. Otto N. Witt, 

in the course of an address a few years 
ago, ‘‘when smoke was considered a neces- 
sary evil, which had to beendured. Aftera 
while smoke began to be looked upon as a 
nuisance, and war was declared against it 
by those who suffered from its disagreeable 
properties; but now we know that smoke is 
a waste, and that nobody has better cause 
to wage war against it than the man who 
produces it. 

‘‘Smoking chimneys are thieves, and 
their misdeeds should not rise unavenged 
to Heaven. Itis, perhaps, not too much to 
say that the saving of national wealth 
effected by regenerative gas heating may 
amount to a sum sufficient to pay the 
aggregate national debts of all civilized 
nations.’’ With the cost of the nuisance thus 
emphasized the producer grows thoughtful. 


“e | NHERE was a time,” said the great 














The same plant as it looks today after strict 
adherence to smoke-abatement ordinances 


The smoke problem is no novelty. The 
smoke of London was a cause of complaint 
in the Middle Ages, and a man was executed 
in that city early in the fourteenth century 
for burning ‘‘sea coal.” The first smoke. 
abatement invention was patented by 
James Watt in 1785. 

In recent times the war against smoke has 
been carried on by numerous societies in 
Europe and America; it has included the 
adoption of a great many laws and ordinan- 
ces, which, for one reason or another, have 
not generally been effective; it has been the 
occasion of international conferences and 
national expositions; and its literature is so 
voluminous that an incomplete list of the 
books and papers on the subject, published 
by the Mellon Institute, of Pittsburgh, Pa., 
fills 164 pages. The facts and figures ad- 
duced in the arraignment of this evil are stu- 
pendous. It has been said, for example, to 














Dense smoke issuing from the numerous stacks 
before air was admitted above the arches 
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The same plant after arrangements were made 
for the admission of a regulated air supply 
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cause an annual waste and 
damage of half a_ billion 
dollars in this country alone. 
Yet dollars—not to mention 
health—continue to go up in 
smoke. 


1912 


Pittsburgh’s Record of 
Smoky Extravagance 


Things are improving, 
however; partly owing to 
the’ increased use of gas and 
electricity in place of coal, 
and partly to better applian- 
ces for burning coal. Pitts- 
burgh furnishes an example 
not only of the smoke evil at 
its worst, but also of what 
may be done to mitigate it. 
Exhaustive studies of the 
subject were made in that 
city by the Mellon Institute 
of Industrial Research. Ac- 
cording to data published in 
that connection the smoke Rea 
evil was then costing Pitts- 33 DAYS 
burgh $9,944,740 perannum, = | 
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not including depreciation in 
the value of property, ab- 
sence of various industries 
which cannot flourish in a 
smoky atmosphere, and in- 
jury to human health. The smoke makers 
themselves were losing $1,520,740, which 
might have been saved by more perfect 
combustion of fuel. The laundry bills of 
the people of Pittsburgh were $1,500,000 
bigger than they would have been with a 
clean atmosphere, and their dry cleaning 
bills $750,000 bigger. Yet the city has a 
large population of unskilled laborers who 
have little use for laundries, and _ light- 
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The smoke abatement results in Pittsburgh for the first 
months of the years 1912 to 1916 inclusive, as contained in 
the United States weather reports. Until three years ago the 
smoke evil was costing Pittsburgh ten million dollars annually 


colored clothing is such a rarity in Pitts- 
burgh that the city has been called ‘‘the 
mourning town.” Houses in Pittsburgh 
were, on an average, painted every three 
years, as compared with every six or eight 
years in other cities. The sheet metal of 
roofs, gutters, spouts, etc., deteriorated 
twice as fast in the smoky atmosphere of 
Pittsburgh as in an average large city, and 
needed painting twice as often. Pittsburgh 




















Smoke generated with part of the plant idle. 
On a busy day it seemed a veritable volcano 


The plant as it looks today, with every fur- 
nace working. Smoke is hardly noticeable 
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is the only city where people habitually 
have their wall paper cleaned once or 
twice a year by a professional cleaner. The 
city was spending more than $730,000 for 
artificial light in the daytime. 

Stringent smoke-abatement ordinances 
were adopted in 1914, and in the following 
year it was reported that the amount of 
smoke emitted had been reduced 75 per 
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smoke. Thus many American cities 


ey a ~~. PD 
hibit “‘dense smoke,” or “black, thick and 


continuous smoke,”’ or smoke intercepting a 


certain percentage of light. But it appears 
that while the adoption of anthracite coal or 
coke as fuel will render the discharge of 
smoke less visible, it will not materially 
reduce the emission of dust or fine cinder, 
Another important point brought out by 








cent. Pittsburgh has a Smoke Bureau, the Chicago investigations is the extent to 
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Pittsburgh’s sootfall map. 


To determine the amount of solid matter or soot in the atmosphere, 


its distribution and composition, stations were selected in various parts of the city. The weight 
of the sootfall in grams at each station for each month was calculated. Pittsburgh’s annual soot-. 


fall was found to be 1,031 tons per square mile. 


which costs the city $11,000 per annum, and 
which now effects an annual saving to the 
community of several million dollars. The 
methods adopted to diminish the smoke 
include changes to gas, coke and low- 
volatile coals, installation of down-draft 
boilers, inclined chain-grate stokers, under- 
feed stokers, steam jetsand extension stacks. 

Another city in which elaborate investi- 
gations have been made is Chicago. Dr. 
W. F. M. Goss, of the University of Illinois, 
who directed these studies, brought out 
several interesting facts, one of which is 
that too much importance has generally 
been attached to the mere visibility of 





That of Leeds, England, is from 26 to 539 tons 


which the atmosphere of a great city is 
polluted by forms of dust not due to smoke. 

Exact measurements of the amount of 
solid matter contributed to the atmosphere 
by smoke have been made more extensively 
in Europe than in America. Measure- 
ments of sootfall made at twelve stations in 
Pittsburgh in 1912-13 indicated an annual 
average deposit of soot in that city amount- 
ing to 1,031 tons per square mile. In Leeds, 
England, the sootfall ranges from 26 to 539 
tons per square mile in different sections of 
the town. London’s average is 248 tons 
for the whole city and 426 tons in the 
central districts. In the center of Glasgow 
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Pittsburgh on a smoky day. The Mellon Institute investigations showed that smoke had a_ 
depressing effect upon the minds of many people. It also had a marked effect on health 


the annual deposit during 1910-11 was 820 
tons per square mile. 

In Great Britain the recently formed 
Committee for the Investigation of Atmos- 
pheric Pollution has installed standard 
measuring apparatus in sixteen English and 
Scotch towns. In some cases there are as 
many as ten stations in a single town. The 
organization is analogous to a meteorologi- 
cal service, with its network of stations for 
observing the weather. The standard 
collector, or ‘‘pollution gage,’’ consists of a 
large cast-iron funnel, enameled on the 


inside, having a collecting area of four 
square feet. Projecting above the gage isa 
wire screen, open at the top, intended to 
prevent birds from settling on the edge of 
the vessel. The gage communicates at the 
bottom by a tube with one or more bottles 
for collecting rain-water, with its solid 
contents. The bottles are emptied once a 
month and their contents analyzed. Thus 
information is obtained not only as to the 
total monthly deposit of soot and dust, but 
as to its chemical composition. The intens- 
ity of sunlight is also measured. 














The same view as above, photographed when Pittsburgh was rid of the smoke evil. The 
now saves more than a million dollars annually on its lighting, laundry, 


city 
and cleaning bills 
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Ball Throwing with 
a Sling 


HE age-old sling has been 

put on a modern basis 
by Warren W. Wooster, of 
New Jersey. A wire clutch 
in a cup at the end of a pole 
holds a ball while the pole is 
swung about the head. A 
trigger on the handle of the 
pole is connected with the 
clutch to release the bal] 
at the proper instant. The 
ball flies off from the pole 








An old State of Washington pioneer hollowed out this huge tree 
Now it serves as a bandstand 


stump to make a dwelling. 


A Tree That Served as a Home Is 
Now a Bandstand 


PIONEER homesteader in the State of 

Washington utilized a partly hollowed 
tree for a dwelling. He cut off the top, 
thus leaving the huge cedar stump. This 
he completely hollowed to the roomy di- 
mensions of ten feet square, a palatial abode 
for the locality and the times. The tree 
itself is fifteen feet in diameter. 

When the old man no longer needed this 
shelter it was removed to the Seattle Ex- 
position in 1909, as a curiosity, and at the 
close of the exposition it was purchased 
and presented to the city of Tacoma and 
placed in the city park. A railing was 
built around the top of the stump to make 
a platform for band concerts or public 


speaking. A band of no less than Ball 
thirty instruments has been accom- = “°° 
modated on it. The interior is  openposition 


fitted with table and chairs for 
picnickers. 


Plants Like Animals Need Lime 
for Subsistence 


OST gardens would grow better 

if they were given a moderate 
quantity of slaked lime. Without 
the proper quantity of lime in the 
soil, a garden cannot grow hardy 
vegetables of maximum size. The 
spreading of very thin layers of the 
slaked lime during the fall would 
help considerably. The winter snows 
and rains would wash it down into 


the soil so that it would be fully in- The wire 
corporated with it. A half pound oe 
of lime should be used for every fifty the handle is whirled 
square feet of lawn or garden. about the head 


ofspringarms 
“Ses 


toward the target at an 
enormous speed. 

The pole is hollow and 
contains a sliding rod inside to connect 
the trigger with the clutch. The ball is 
placed in the clutch when the rod is 
moved out furthest from the handle, 
Then the elastic wire arms which make up 
the clutch will be above the top of the cup 
and will spring open to receive the ball. 
When the ball is pressed down into the 
cup, the rod is pushed into the handle, and 
the trigger engages a collar and holds the 
rod in place. The handle is grasped with 
the trigger in the rear. It is whirled about 
the head and the trigger is pressed at the 
proper moment. A strong spring at the 


bottom of the clutch causes the clutch 
to spring out, and the ball flies off towards 
the target. 

When using this device the boy stands 
twice as far away from the target as he 
would if throwing from the hand 
alone. 
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Prospecting the Skies 


More discoveries in astronomy are 

now made in a single night than all the 

earlier astronomers made collectively 
By Dr. C. Furness 


Professor of Astronomy in Vassar College 


ITH only our eyes to help us, we 
Wy would know no more about the 

stars than did the ancient Greeks. 
What we need is an artificial eye—some- 
thing to be placed in front of our own, 
something which, by gathering the light 
reflected from distant bodies, brings those 
bodies miraculously nearer to us. Because 
Galileo was the first to employ such arti- 
ficial aid in astronomy, he still lives in the 
popular mind as the greatest of all astron- 
omers. It is indeed wonderful what 
Galileo actually succeeded in discovering 
with his artificial eye—a telescope which 
had lenses no bigger than those of a pair 
of spectacles. But the discoveries—using 
the word in its broadest sense—made by 
the modern astronomer are in every way 
as startling, in every way as important as 
those it was the privilege of the great 
Italian to record. If the modern astron- 
omer’s explorations are not so well-known, 
it is because they are so extraordinarily 
numerous, and because they have lost in 
consequence something in dramatic novelty. 
Only a revelation of unprecedented im- 


portance re- 
ceives attention 
in the news- 
papers. 


Astronomers 
Have Become 
Specialists 

The artificial 
eyes that we call 
telescopes have 
gained wonder- 
fully in power since Galileo’s day. They 
are used more systematically, too. As- 
tronomers have become specialists. Some 
of them confine their studies to comets; 
others, to the planets; still others to the 
sun. And there are many who hardly ever 





Comet-seeking tele- 
scope attached to 
observation chair 


look through a telescope at all, but who - 


simply measure the positions of stars on 
photographic plates. 

To show just how one of these specialists 
goes to work, let me ask you to consider 
the procedure of the comet-seeker. Comets 
usually reach their greatest brightness 
when they are nearest the sun, at which 





Change in the nebulosity about Nova Persei, the brilliant new star discovered in 1901. Long 
exposure photographs showed the star to be enveloped by an extensive nebula. A second exposure 
taken weeks later showed that the nebula had expanded outward. Comparison of the portion in 
the white squares with reference to the three largest stars gives an idea of this expansion 
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The great comet discovered January, 1910. 
The photograph was taken at the Lowell 
Observatory, Flagstaff, Arizona, two weeks 
after its first appearance in the south 





time they rise just before it, or set just 
after it. In the former case they could be 
detected by an observer who looks toward 
the east in the early dawn; in the latter 
they must be sought for in the west soon 
after sunset. Often use is made of a tele- 
scope especially designed for this purpose, 
which is called a ‘‘comet-seeker.’’ It can 
be moved both in a vertical and a horizon- 
tal direction. It is set first at some con- 
venient low altitude, and swung slowly 
parallel to the horizon as far as the observer 
wishes to extend his search, say 45 degrees 
on either side of the sunset point. After 
he has swept carefully from end to end of 
this arc, he sets his instrument at a slightly 
different angle and slowly swings it back. 
This slow swinging back and forth gives to 
the operation its name. 


Brooks—Discoverer of Twenty-Seven 
Comets 


Such a systematic search is sure to bring 
rewards in the end. Dr. William Brooks, 
Director of the Smith Observatory, Geneva, 
New York, and Professor of Astronomy at 
Hobart and William Smith Colleges, has to 
his credit twenty-seven comets. In a letter 
to the writer he says that this is only 
one less than the greatest number ascribed 
to any single astronomer. Pons, a French 
astronomer who died in 1831, discovered 
twenty-eight, and Dr. Brooks is ambitious 
to add two more to his list. 

Most comets come from apparently no- 
where and leave us again, never to return. 
How do we know? An astronomer has 
only to note the position of a comet on three 
separate nights in order to obtain three 
points in the orbit of the comet. After 
having computed the orbit with the aid of 
these points he sees whether or not that 
orbit is an open curve, like a parabola or 
an hyperbola, or a closed curve like an 
ellipse. Only the comets that revolve 
around the sun in an ellipse are ever seen 
again. They are called ‘‘periodic comets” 
because their return can be accurately 
predicted. 


Halley’s Famous Comet 


Most interesting of all periodic comets 
is that of Halley, named after the famous 
astronomer who was the first to compute 
its orbit. The last return of Halley’s comet 
was such an important event among 
astronomers that a prize was offered for 
the best computation of its orbit. Because 
of the great number of varying factors 
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entering into this problem, the task was 
not easy, but it was finally accomplished 
by two English astronomers, and the 
predicted positions were published 
far in advance of the expected 
appearance of the comet, so 
as to enable the astronomers 
to secure its image on a 
photographic plate as early 
as possible. The accom- 
panying illustration shows 
it as found on negatives 
taken at the Yerkes Ob- 
servatory in 1909. In 
appearance it does not 
differ markedly from the 
stars on the plate. It was 
its change in position 
which led to its detection. 

Calculating the orbit of 
Halley’s comet is one of the 
most difficult mathematical 
problems in all astronomy. As 
it rushes through the heavens 
the comet is attracted by one 
planet and repelled by another. 
Constantly subjected to vari- 
ous forces difficult to appraise, 
the prediction of its return is 
well worth a prize. The search 
for comets is so persistent that most of 
them are discovered while still faint tele- 
scopic objects. One, however, seen during 
the past few years, the great comet of 
January, I910, came toward us from be- 
hind the sun in such a way that when first 
seen it was already a very bright object. 
Though it was a morning comet, and visi- 
ble only in southern latitudes, it was so 
conspicuous that it was discovered inde- 
pendently by several people. Our photo- 
graph of it shows it as seen two weeks later at 
the Lowell Observatory, Flagstaff, Arizona, 
by which time it had swung around to the 
other side of the sun. 

The comet-seeker finds his counter- 
part in the satellite hunter. Many of 
the planets have moons. Galileo 
himself discovered four of Jupiter’s 
with the little telescope that he devised. 
In 1877, shortly after the 26-inch in- 
strument of the United States Naval 
Observatory was put in place, Profes- 
sor Asaph Hall made a long and per- 
sistent search for satellites of Mars. 
He was just on the point of giving up, 








Dr. William R. Brooks, 
Director of Smith Obser- 
vatory and Professor of 
Astronomy of two colleges 


made. These two tiny bodies, being very 
close to their primary, defied detection 
for a long time. 
Again, in 1892, while the great 
thirty-six-inch telescope of the 
Lick Observatory was young 
to the astronomical world, 
Professor Barnard deter- 
mined to find out if the 
planet Jupiter had any 
other satellites than the 
four seen by Galileo with 
the first telescope ever 
pointed toward the 
heavens. He was re- 
warded by the discovery 
of the fifth satellite. 


The Aid the Camera Gives 


There are limits to the 
possibilities of even the 
most powerful telescope; but 
there are no limits to the things 
that can be discovered in the 
universe. Artificial eyes had to 
be improved. That was done, 
not so much by making tele- 
scopes bigger, as by using them 
in connection with the photo- 
graphic plate. In the back of 
your eye is a very sensitive surface called 
the retina upon which images of the outer 
world are thrown. You really see with 
your retina. 
The photo- 
graphic 
plate is al- 
so a kind 
of retina: 
By com- 
bining it 
with the 

















continuing one night longer only be- 
cause his wife urged him, when to 
their great joy the discovery was 


Intra-mercurial cameras mounted at Cartright, 
Labrador, at the time of the total eclipse of 
August 30, 1905, by the Crocker eclipse expedition 
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A group of women at the Harvard College Observatory, 
whose duty it is to study the photographs and record them 


telescope an instrument is created which is 
almost the exact optical equivalent of the 
human eye. 

Thanks to this combination of the photo- 
graphic plate and the telescope, the field 
of astronomical exploration has been almost 
immeasurably broadened. It is often 
literally possible to discover things without 
actually seeing them. 

Among the planets there is a group of 
very tiny faint bodies which 
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field of view and appear on the photo. 
graphic plate as round, sharp images, 
If, on the other hand, there is presen; 
a body which is moving among 
the stars, it will produce a trai] 
on the plate instead of a round 
dot. An asteroid is just such a 
moving body. Therefore jt 
can be recognized by the trail 
which it leaves and be made 
an object of further study, 
Many of the smaller ones, how- 
ever, make trails which are too 
faint to be detected in this Way. 
An ingenious method of over- 
coming the difficulty has been 
devised by Rev. Joel Metcalf, of 
Winchester, Mass. He computed 
in advance what the average 
motion would be of an asteroid 
in the particular part of the sky opposite to 
the sun at any desired time, and gave to 
his telescope a motion equal in amount but 
opposite in direction. As a result, the 
asteroid produced a round dot on the plate, 
while the stars left trails. 


Discovering the Events of Yesterday 


Because the photographic plate is not 
only extraordinarily sensitive, but also 





are known as asteroids. Be- 
cause of their very great 
number, only the approxi- 
mate orbits have been com- 
puted for most of them. 
This fact alone makes it 
difficult to find them on an 
ordinary star chart. Here, 
the photographic plate has 
proved itself to be of immense 
value. 

Two photographic methods 
of searching for asteroids are 
in use—methods which are 
the reverse of each other. 
Both are illustrated in the 
accompanying photographs. 
The first, employed for many 
years, is based on the fact 
that asteroids can be detected 
by their movements among 
the stars. Ordinarily, when 
a telescope is used for photo- 
graphing the heavens, it is 
connected with clockwork 
which carries it just as fast 
as the skies revolve, so that 
the stars remain fixed in the 








at the Yerkes Observatory in 1909. 
photographic plate as a star of the seventeenth magnitude 





Early photographs of Halley’s Comet which were taken 


It appears on the 
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satellite of Jupi- 
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makes records of whatitsees, the astronomer 
works independently of time, to a certain 


extent. By examining his photographic 
plates, he some- 

times makes dis- 
coveries of phe- 
nomena that 
actually took 
place years ago. 
But he must com- 
pare new photo- 
graphs with old, 
as a general rule. 
Since Professor 
Barnard discov- 
ered the fifth 













ter, no moons 
have been dis- 
covered with the 
eye, but several 
have been de- 
tected on photo- 
graphic plates ex- 
posed at wide 
intervals apart. 
Thus, by com- 
paring two plates 
on which Saturn 
has been photo- 
graphed at dif- 
ferent intervals, 
Professor Wil- 


the few precious minutes allotted to him. 
Some of the men never even look up at the 
sky; others carefully examine certain parts 
of the sky around the sun. Indeed, it 
may be said that the astronomers who 
study an eclipse never really see it. 

It has long been a subject of debate 
among astronomers whether or not there is 
what is known as an intra-mercurial 
planet—that is a planet much nearer 

the sun than Mercury. Certain ir- 
regularities in the orbit of Mer- 
cury suggest that perhaps it 
may be influ- 
enced by some 
such body. Mer- 
cury itself can be 
seen only at fa- 
vorable times be- 
cause of its near- 
ness to the 
dazzlingly bright 
sun. An intra- 
mercurial planet, 
if,it existed, could 
be seen only dur- 
ing the darkness 
of a total eclipse. 
Hence it is part 
of the duty of 
every eclipse ex- 
pedition tosearch 
for an intra-mer- 








liam H. Pickering 


curial planet. 


in 1898 found a 
ninth satellite of 
Saturn. Since 
then a tenth 


The sixteen-inch Metcalf telescope of the Harvard 
College Observatory, showing an ordinary photo- 
graphic telescope attached to a visual telescope for 
following and measuring the movement of asteroids 


Nowadays this is 
done _ photo- 
graphically. 


satellite has been found for Saturn and 
four new ones for Jupiter—all on photo- 
graphic plates. 

Similarly, photography has proved an 
invaluable aid 
during solar OF siete 


The apparatus 
employed consists of a battery of cameras 
mounted together and pointed so that they 
cover the region of the sky immediately 
surrounding the sun. Any object of ordi- 

STAR TRAIL nary size would 
{ have been re- 





eclipses. A total v4 
eclipse of the 

sun never lasts 
more than seven 
minutes, and 
usually much 
less. So short 
is the time for 
observation that *> 
each of the as- 
tronomers who 








as the search has 
been carried on 
during several 
recent eclipses, 
but none has yet 
’ z appeared. 

Sometimes 
@. the photo- 
graphic plate 


| corded by them, 








reveals phe- 





constitute an 
eclipse expe- 
dition has hisspe- 
cific task during 


ASTEROID TRAW) 


nomena that 
astonish even 
practiced 
astronomers. 


asteroi)/ 


Through the ordinary telescope the star appears as a 
dot and the asteroid as adash. Through the Metcalf 
instrument this is reversed as in picture on right 
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In 1901, for exainple, there appeared the 
brilliant new star Nova Persei. Long 
exposure photographs: showed that the 
star was enveloped by an extensive and 
beautiful nebula. That was in itself 
not remarkable. But a second exposure 
made several 
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Freighting a Steamer by Means of a 
Marine Elevator 

MARINE elevator which enables a 

vessel to be loaded at any time or tide, 


which doubles the normal rate of the load- 
ing and whichre. 








weeks later 
showed that the 
shape of the 
nebula _ had 
changed and 
that it had ex- 
panded out- 
ward. Astrono- 
mers were be- 
wildered. The 
star is sO very 
distant from us 
that it takes its 
light centuries 
to reach us. We 
saw it on the 
plates, not as it 
appeared when 
the exposures 
were made, but 
as it appeared 
long before the 
steam engine 
was invented, 
long before 
there were rail- 
roads. Obvious- 
ly, the real dis- 
tance in miles 
traveled by this 
expanding por- 
tion of the neb- 
ula must have 
been enormous. 











duces expenses 
a corresponding 
amount 1s now 
being intro. 
duced all along 
our coasts. For. 
merly a coast 
steamer had to 
wait for the tide 
to come in be. 
fore she could 
steam up to the 
loading dock. 
Then the cargo 
was” either 
hauled up by 
the ship’s der- 
ricks piece by 
piece, or it was 
run up the gang. 
way by the 
truck load. But 
with the eleva- 
tor designed by 
Harry Barlow, 
of Seattle, Wash- 
ington, an entire 
platform of ma- 
terial can be 
quickly carried 
up to the ves 
sel’s deck at 
once. And if 
the tide is out, 














Attempt after 
attempt was 
made to explain 
' this apparently 
incredible phenomenon; but nothing really 
satisfactory has yet been suggested. 

Far less dramatic, but of immense value, 
is the photographic work done at Harvard 
in mapping the sky. The map is not made 
once for all, but its separate sections are 
constantly rephotographed. The _ plates 
are stored in a fireproof building erected 
especially for the purpose. With such a 
photographic record, it becomes possible 
to study the past history of a star at any 
time. The study of these photographs 
constitutes a very important part of the 
work, which is done mostly by women. 


The platform of the elevator is brought to the level of 
the dock where it is quickly loaded. 
motor then hoists it to the deck of the steamer ° 


the light sound 
boat carrying 
the elevator 
steams from the 
dock to the vessel anchored near by. 

A small electric motor mounted on the 
top of the elevator structure furnishes the 
power for the half dozen cables used. The | 
motor controls are placed at any point that 
affords the operator an unobstructed view. 
After the operator has brought the plat- 
form to the level of the loading dock, the 
filled platform can be easily raised up 
to the deck of the largest steamer. Level 
trucking is thus afforded in place of truck- 
ing up or down steeply inclined gangways. 
This fact makes the elevator indispensable 
for loading explosives or fragile wares. 


An electric 
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An Improvised Tree Sprayer and 
Fire Engine Combined 


T World’s End Farm, owned by Mrs. 
A W. W. Blackmar, and situated at 
Hingham, Massachusetts, are many inter- 
esting contrivances. Among them is a 
tank on wheels, used as a fire engine and 
sprayer combined. 

An old twenty-five horsepower automo- 
bile engine is mounted on a wagon-truck 
together with a pump and a four hundred 
and sixty gallon tank. The entire weight 
is nine thousand, five hundred pounds. 

The contrivance was improvised by Mr. 
C. R. Goodhue, the superintendent of the 
grounds. It is used for spraying trees, and, 
in cases of emergency, to put out fires. It 
throws a spray eighty feet in the air with 
sufficient force to completely clean the trees 
of insects and their eggs, leaving germicide 
solution on the leaves of even the topmost 
branches. Since this method of spraying 
the trees has been in use, the production of 
fruit has considerably increased. During 
the past year thirty-five thousand gallons of 
sprayer were used. Disastrous fires have 
also been eliminated; for with the fire 
engine right on the premises, a fire is 
stopped at the very start. 


Grasshoppers Which Fly a Thousand 
; Miles Out at Sea 


HE grasshopper would seem to have 

nothing in common with the seagull, 
yet grasshoppers have been picked up in 
swarms at sea, 1,200 miles from the nearest 
land. 

The African grasshopper has been known 
to cross the Red and Mediterranean seas 
in destructive numbers and even to fly 
to the Canary Islands. For the most part 
these grasshoppers are of a migratory 
species (Schistocera tartarica) noted for its 
great flights. The bodies are about four 
inches long and are equipped with large air 
sacs in addition to the usual breathing 
tubes. These sacs buoy up the insect so 
that it is able to stay in the air for days ata 
time, exerting practically no effort at all. 
During flight its speed varies from three 
to twenty miles an hour. When 
it is tired it rests on the water 
and is borne along on the waves. 






























The tree-sprayer fire engine throws a stream eighty feet into the air. For the more strenuous 
fire-engine duties large open nozzles are used instead of the ordinary spraying nozzles 
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forms of motive power can be 


used with the apparatus, 
The side walls may be made 
to slope toward the center 
with advantage, for gravity 
is a cheap force and should 
be made use of wherever pos- 
sible. The pushers extend 
clear across the bottom of 
the tender and move the en- 
tire lower stratum of coal 
with each forward stroke 
of the reciprocating piston, 



















































Supplying Coal to the Engine by 
Means of Vibrating Pushers 


HEN the coal bin of a locomotive is 
full there is but a step between the 
fireman and the supply, but as the great 
iron horse eats back its food supply there is 
another step and then another, until firing 
partakes of the nature of a Marathon race. 
How to get the coal to the firemen in a big 
modern locomotive is a problem to which 
inventors have been giving their attention. 
Strictly speaking, the device which is 
illustrated and which is intended to solve 
this problem is a vibrator rather 
than a conveyer, for the coal is 
not carried from point to point in 
a receptacle but is shoved by a 
vibrating pusher, which then 
recedes, allowing more coal 
to drop in front of it, and 
then pushing that on- 
ward, the movement 
being transmitted to the 
fuel in front. The 
pushers are actuated 
by a reciprocating pis- 
ton, suitably governed, 
and preferably situated 
in the engine proper, 
but with such readily 
detachable connections 
that the tender can be 
disconnected from the 
locomotive when desired. 
The mechanism is con- 
trolled by a lever, which regu- 
lates a throttle in the steam 
connection with the vibrating 
piston and cylinder and which 
is under the direct manage- 
ment of the fireman. Other 





An inclined rear wall on the tender allows the coal to slide 
steadily down to a point in front of the vibrating pushers 


mt + above. 


A bulb inside the device throws 
its light around the egg 


The device is the invention of 
Charles L. Heisler, of Sche- 
nectady, N. Y. 


Candling Eggs in the Newest Way 
Without the Aid of a Dark Room 


S far as the consumer is concerned 
there are only two kinds of eggs— 
good ones and bad ones; and usually he 
cannot distinguish one from the other 
until he breaks the shell. But to the 
dealer there are several grades between 
the best and the 
unusable eggs, 
For years these 
grades have been 
determined by 
candling—a_pro- 
‘cess requiring a 
dark room anda 
point of light 
against which the 
egg is held to get 
a kind of X-Ray 
view of its in- 
terior. The pro- 
cess is slow and 
the conditions 
under which the men 
must work are more 
or less unsanitary. 
A newer method em- 
ploys the candling de- 
vice shown in the il- 
lustration. This device 
confines the dark area 
where it belongs—just 
around the egg. The 
projection on top of the 
device has a slight slant so 
that it is impossible for any 
light to get to the egg from 
With this device one 
room may be used for can- 
dling, grading and _ packing. 
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Simply Turn the Faucet and the 
Sausages Are Filled 


N making sausages and bolognas the 

meat is first chopped and _ highly 
seasoned. Then it is forced under 
pressure into a cylindrical case or skin. 

After the sausage has been pre- 
pared, it is placed in a large vat and 
forced through a nozzle over which the 
skin has been drawn by the op- 
erator. The illustrations show 
how this is done. When the 
valve is opened the 
meat rushes into the hol- 
low skin like water from 
a hydrant into a fire 
hose, distending the 
skin and filling it out 
to capacity. The sau- 
sages are then tied and 
are ready for the market. 
The preparation of the 
skins is an elaborate proc- 
ess involving many washings. 


. 





A Concrete Cooler Which Chills by 
the Action of Evaporating Water 


LARGE cylindrical compartment, five 
feet in height and three feet in di- 
ameter, with a 
narrow door 
a foot wide 














At the top is a concrete reservoir from which 
the water overflows down the sides of the cooler 



























Photos by Universal iim Co, 


The skin which is to be 
filled is held tight over 
the nozzle and the sausage 
meat is forced into it 


mounted on metal 
hinges, all made of re- 

inforced concrete, composes 
the body of the cooler. Pass- 

ing vertically through the cen- 
ter of the cylindrical body is a piece 
of metal piping upon which have been con- 
structed, at uniform intervals, five flat, imi- 
tation-porcelain disks which serveas shelves. 
Both the upper and lower ends of the piping 
rest in cup-shaped sockets so designed that 
the pipe and its disk-shelves may be 
readily turned. The shelves may thus be 
caused to pass before the door opening with 
the boxes and vessels upon them. 

To provide proper ventilation, two small 
holes are cut in the sides of the body near 
the top, and these are covered on the inside 
with fine screen wire to keep out insects. 

The body is mounted on a flat concrete 
plate raised about twelve inches off the 
ground by supports. On the outer edge of 
the surface of this plate, which extends 
beyond the sides of the body, a shallow 
groove has been made to contain a moat of 
water. This moat forms a barrier to the 
invasion of ground insects. 

The top of the body is surmounted with a 
concrete reservoir which has to be filled 
once a day with water. This water finds an 
escape at the bottom of the reservoir 
through four small valves which are set 
diagonally opposite each other. The water 
from the valves first spills into a small 
trough surrounding the top of the body and 
then overflows down the sides. The evap- 


oration of this water as it spreads over the 
cooler’s sides keeps the inside of the 
cylinder almost as cool as if ice were used. 
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What the Zeppelins Haye 
Cost London in Acci- 
dents and Deaths 


OME Secretary Caye, 

in a recent speech jn 
the House of Commons, gaye 
the total number of fatal 
accidents in the London 
streets between sunset and 
sunrise since the beginning of 
the war and the total num. 
ber of persons killed by Zep. 
pelins. According to him the 
number of fatal accidents jp 
the Metropolitan Police Dis. 
trict during the hours of 
darkness between August 1, 
1914, and January 31 last, 
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A Pigmy Electric Crane with the 
Strength of a Giant 


IME is the all-important factor in the 
delivery system of any large distribut- 
ing company. That is one reason why 
motor-trucks have superseded the horse and 
wagon. But it sometimes happens that 
more time is consumed in loading or un- 
loading a vehicle than in transporting the 
material to its destination. Thus 
there is a persistent demand at 
present for cranes and lifting 
machinery which will serve 
the truck without delay. 
The illustration shows 
a novel type of electric 
crane employed to load 
and unload three hun- 
dred-pound barrels on 
a truck. It does its 
work in one fifth the time 
required to roll the barrels 
and lift them on the truck 
by hand. Another advan- 
tage is that 
thebarrelsare 
not damaged 
or handled 
roughly in 
unloading 
and there is 
little or no 
danger from 
accidents. It 
requires the 
services of 
only two men. 


STORAGE CYLINDER 
CONTAINING BUTTER 
PISTON 





Loading and unloading heavy barrels 
electrically-operated crane 
























was nine hundred and fifty. 
four. The number of persons 
killed by Zeppelins in the 
same district was one hundred and thirty. 
seven. In the city proper there were 
twenty-nine fatal accidents and thirteen 
persons killed by Zeppelins. 


Serving Individual Portions of Butter 
by Machinery 


N automatic butter-serving machine, 
such as is shown in the illustration, will 
cut and deposit the individual squares 
of butter on their respective 
plates in a fraction of the 
time required by a waiter 
for the task, and in a man- 
ner more satisfactory to 
the health experts. 
The butter is placed 
in a cylinder inside the 
machine, from which it 
is forced through an 
opening in the bottom 
by means of a plunger 
geared to a handle. A 
downward throw of the 
handle moves the plunger 
the length of a notch. A 
cutting wire is simultane- 
ously swung into position 
The upward throw of the 
handle reverses the cutter 
shaft and forces the wire 
through the butter, thus 
dividing it into individual portions. These 
it throws forward on to the plates set to 
receive them. A separate chamber in the 
center of the machine is filled with ice, to 
keep the butter at the proper temperature. 


There are 
eight storage 
cylinders and 
a compart- 
ment for ice 
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Rain When the Farmer Wants It 


What an overhead irrigating system 
has done for a New Jersey farm 


OST people think farming is a 
M gamble. They have good reason to 

believe this, because the farmer is 
dependent on the weather and nothing is 
more fickle than that. But just the same, 
one shrewd Jerseyman has found a thor- 
oughly effective way to make his fruitful 
acres ripen on schedule time and with an 
amazing bounty—let the rains fall or the 
sun shine as they will. 

Charles F. Seabrook has a farm at 
Bridgeton, New Jersey, of 273 acres, and 
nearly half of this area is irrigated so that 
the thirsty plants may be satisfied in keep- 
ing with their lusty growth. No, Mr. Sea- 
brook is not a rainmaker, as the term is 
ordinarily understood, but he is able to 
produce beneficent showers at will over an 
expanse of 110 acres. It is a pipe dream 
come true. This is literally correct, for he 
employs an extensive installation of over- 
head conduits from which the necessary 
water is sprayed so that it falls like a 
gentle rain upon the soil. In this he 
imitates Nature at her best and avoids 
some of her mistakes. 

A heavy rain beating down upon the 
earth packs the surface. Instead of soak- 
ing into the ground much of the water 
remains upon the surface. The sun comes 
out and dries it up, and at the same time 
bakes the earth and leaves a_ hardened 





crust. Unless this is broken up, but little 
of the next rain can filter into the earth 
beneath. The gentle rain artificially pro- 
duced by the overhead piping does not 
injure the soil’s texture, and wellnigh every 
drop works its way into the ground and 
does its share towards stimulating plant 
growth. 

Most of us know little of the part that 
we-ter plays in the cycle of vegetation, nor 
do we realize how much water is needed in 
plant life. For every ton of hay that is cut 
from the field, five hundred tons of water 
have been required to bring the grass to matu- 
rity! The water works down through the 
soil dissolving the plant food so that the roots 
can thus absorb nourishment. From the 
roots the water passes up through the stalk 
to the leaves, by which it is exposed to the 
air,and evaporates. The more vigorous the 
plant the greater its thirst, and the more 
abundant the leafing the bigger the demand 
for moisture lest the circulation fail and the 
foliage wither in the sun. 

In order to promote active growth, Mr. 
Seabrook fertilizes his soil very richly, and 
then in order that his growing crops may be 
nourished abundantly he sees to it that his 
acres are commensurately irrigated. When 
Nature is disposed to help he lets her do so, 
but when she lags he comes to the rescue. 
Thus his growing crops never lack rain. 

















Overhead conduits are installed in such a way that practically none of the growing space is in- 
terfered with. The water falls in a gentle spray imitating Nature’s method at its best 
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At left above: Rescuing a drowning person with the new boat ladder. One man is sufficient to 
effect the rescue. At right: The boat ladder telescoped out and ready to be carried overboard 


Saving a Drowning Person with an 
Ingenious Boat Ladder 


HIS boat ladder, which makes it pos- 
sible to rescue a drowning person and 
pull him in the boat without capsizing it, is 
floated overboard and is attached to the 
boat by a rope. The man overboard is 
pulled near to the ladder and placed upon it 
backward. Then the ladder with its load 
is pulled into the boat. 


The Double Automobile Spring. If One 
Breaks, the Other Comes into Action 


N automobile is as comfortable and as 
serviceable as its springs. Should 
they break, further progress is impossible 
unless emergency repairs are made. The 
value of an arrangement which would make 
such an accident well-nigh impossible is 
therefore apparent. Clabeorn P. }Ran- 
dolph, of Los Angeles, California, has 
designed a duplex spring which brings an 
auxiliary spring into action on the failing of 
a main spring; it also reinforces a main 
spring whenever it is overloaded. 

It has extra horizontal leaves which 
project out at the top and bottom of the 
main spring. These are kept apart by a 
connecting-rod so that, when the main 
spring is loaded normally, the auxiliary 
leaves are kept out of action. The moment 
the load on the main spring is made greater 
than normal, however, the extra compres- 
sion on the main spring will press the 
auxiliary leaves nearer together, and bring 


them immediately into action. A weaken- 
ing or breaking of the main spring would 
bring about the same result. As soon as the 
main spring begins to “give,”’ the leaves are 
again brought nearer together. 

A device of this kind could easily be made 
to absorb any overstrains on an automobile 
spring when traveling over rough roads. 
The connecting rod need only be dis- 
connected from the upper leaves and | 
screwed down into the lower ones so that | 
they are not too far apart. Stresses from 
the excessive recoils from the roads will 
then be taken up by the auxiliary spring as 
well as by the other. 









Auxiliary 





> hreads for adjusting {Compression 
distance between springs 
auxiliary springs 









Under normal loads, the horizontal 
leaves of the auxiliary spring fit loosely 
above and below the main spring 
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Killing the Insect Pests of Trees 
with Poisonous Gas 


This Type of Bottle-Stopper Is a 
Fraud Detector 





UMIGATION is suc- 
EF cessfully employed 
by the Forest Service to 
combat borers and like 
insect pests that damage 
shade trees. The fumi- 
gating agent used is car- 
bon disulphide, which, in 
the case of small trees, is 
injected into the openings 
by which the borers have 
entered. The hole then 
is sealed up with clay and 
the deadly gas from the 
chemical eventually 
makes its way into every 
cavity, killing all of the 
pests within its reach. 
The fumigation process 








~~ a means of protec- 
tion to dealers having 
an individual trademark 
and to prevent their bot- 
tled goods from being 
tampered with by the 
unscrupulous, the bottle- 
stopper recently invented 
by James Allen, of Wash- 
ington, D. C., meets a 
specific need. 

As shown by the illus- 
tration it consists of an 
ordinary tapered cork 
with a flexible wire or 
cord passing through the 
center. At the end of 
the wire is a plug. The 








does not injure the tree. 

Large trees which the 
pests have entered through decayed places 
around the base require a certain amount 
of preparation. The holes in the base of 
the tree are first covered over with tarred 
roofing paper, cotton wool being employed 
to insure as tight a joint as possible. An 
opening just large enough to admit the 
end of a syringe is then cut in the paper 
shield. After a sufficient quantity of the 
chemical has been injected to insure 
thorough fumigation, the syringe is 
withdrawn and the hole sealed up. 

The paper is left about the base 
of the tree until the gases from the 
chemical have permeated every borer 
hole and crevice. Then the shiclds 
are removed and all of the decayed 
wood within the opening is cut away. 
These holes are then filled up with 
cement. In this way many years are 
added to the life of a tree, which, 
otherwise, would have perished in a 
comparatively short time. The plan 
has been found to be effect- 
ive in the cases of trees 
deemed almost utterly hope- 
less on account of the num- 
ber of borers and the 
extent of their de- 
structive work. 

Very shortly after 
the fumigation and 
patching-up opera- 
tions the trees begin 
to leaf out in new- 
ness of life. 


Injecting the chemical in a tree 
through a roofing-paper shield 



















plug has a flanged head. 
When the wire is pulled 
the flange strikes the 
cork so that the plug cannot be pulled out. 
The cork is used in connection with two 
protective seals, one seal being wrapped 
around the neck of the bottle and pasted 
to it, and the other being secured to the 
top of the bottle. A part of the pulling 
cord is held beneath the seal on the top 
of the bottle and the ends are held down 
under the other seal. It is therefore 
impossible to pull the string in order 

to open the bottle without mutilating 
the seal or the lead-foil cup. 
When this stopper is used 
it is pushed down flush 
with the top of the bottle 

so that no part of it 

’ projects. By pulling 
Yay’ the cord the seals or 
* any lead foil capsules 

\ which may be _ used 
f instead of seals, are 
broken through and 
the stopper removed 
without a cork screw 
or other aid. The 
end of the looped 
cord may be entirely 
concealed beneath the 
lead foil or it may pro- 
ject a little in order 
that it may be more 
readily found when 
It is impossible needed. Lead-foil caps 
to remove the or seals may be used 
stopper without ee 
mutilating the aS preferred, with equal 
seals or foilcap satisfaction. 
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A New First Aid to the Fractured 


An emergency splint and how it works 


VIRGINIA physician, Dr. Samuel G. Slaughter, has 
A devised an emergency splint by means of which even 
the unskilled can give first aid. Usually pieces of 
wood are quickly fashioned into splints which hold the 
broken member until the doctor arrives. This is a dangerous 
practice. A splint should conform with the shape of the 
broken part without straining it in the least. Dr. 
Slaughter’s splint is made of flexible sheet steel which 
bends to the shape of any part of the body by the 
mere act of strapping it in place. 

Three oblong sheets of thin steel telescope in and 
out. A number of slits are stamped along their 
sides. If a leg has been badly broken, all three 
sections of the splint are used, fully extended. 
For simple fractures where but one break occurs, 

the sections can be detached and 
used separately. In a fracture 
of the skull the splint is applied 
opened out nearly flat and 
\ / fastened in place by tying 
}/ strips around the forehead and 
under the arms, while for a 
fractured arm it takes the 
shape of a cylinder. 
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For a fracture of the skull 
one section of the splint is 
used and held in place by 
head and shoulder braces 


Two sections of 
the splint used 
separately for 
fractures above 
the wrist and 
above the elbow 


Here the fracture 
is between the 
elbow and wrist. 
Padding of cot- 
ton or soft cloth 
is always used 


The sections con- 
form to the shape 
of any part of the 
body. Here one 
section is applied 
for a rib fracture 


























In this case there are three fractures—one above the 
ankle, one above the knee and a fracture of the hip 
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The Favorite Weapon of Assault 


The difference between the automatic rifle and 
the machine gun is merely a matter of size 


By Edward C. Crossman 























| THE CARTRIDGES ARE FED AUTOMATICALLY ON TO THE BREECH 

| BLOCK,FROM CASES HOLDING 25 . THROUGH A SOCKET IN THE 

| LEFT-HAND SIDE WALL OF CASING ,WHICH IS SHOWN AS REMOVED 
TO EXPOSE THE INTERIOR. 300 SHOTS CAN BE FIRED IN } MINUTE. 
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One of the many types of automatic rifles recently evolved to meet modern conditions. It 
weighs about twenty pounds and is operated much like an American self-loading sporting rifle 


HERE is no dividing line between a the mechanism of the Benet-Mercié is 
| machine gun and an automatic rifle. operated by gas borrowed from a tiny hole 
Both types load, fire, eject the empty bored in the barrel and admitted into a 
shell and load again by virtue of the recoil regular gas-engine sort of cylinder with 
or the gases of the gun operating clever piston operating the gun, the weapon 
mechanism in the breech portion. They shown is operated much like a well known 
fire just as fast as the mechanism will make of American sporting  self-loading 
operate as long as the trigger is held back, rifle. A backward movement of the sliding 
and the supply of ammunition is kept up, barrel unlocks the breech-bolt and permits 
the speed varying from three hundred to the recoil of the powder gases in the 
six hundred shots per minute. chamber to open the breech block, eject the 
The American Benet-Mercié and the empty shell, cock the striker, bring a fresh 
British-American Lewis gun represent the cartridge into position, and compress the 
common idea of the automatic rifle, both spring that serves to close the mechanism. 
being light and rifle-like in outline. The Then the gun instantly fires itself again. 
weightier Maxim is the typical machine In both this gun and the Benet-Mercié 
gun, water-cooled and rather ponderous. the cartridges are fed in by means of a flat 
The gun illustrated is even more rifle-like clip holding twenty-five or thirty cart- 
than either the Benet-Mercié or the Lewis. ridges. The Lewis uses a drum with 
This gun is merely another modification — several layers of cartridges, the Maxim and 
of the light machine gun idea, and is not Colt use a webbing belt holding two 
unlike our own Benet-Mercié. But where hundred and fifty rounds. 
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Dispatching Cars on One-Track Lines 


A new signaling system by which one 
man controls any number of cars 











i NEW signaling system for control- 


ling interurban cars on one-track 
trolley lines consists of an indicating 
instrument at the dispatcher’s office which 
constantly records the progressive positions 
of every car in service. This record is 
made electrically by 
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The indicating instrument in the dispatcher’s 
office records on a revolving sheet of paper 
the progressive positions of each car in service 


At left: The signal lights in the motorman’s 
box of the car. A red light means to side- 
track and a green light means ‘Proceed” 


electric pen and records the arrival of the 
car on the paper of the instrument. The 
dispatcher immediately moves a_ lever 
which controls a return circuit to the third 
rail. It is this which operates the signal- 
circuit in the car. If the lever is moved one 





a number of third 
rails which are 
strung along the 
tracks and at the 
sidings. 

When the cars 
pass over one of the 
third rails, a shoe 
makes contact with 
the rail, and two 
electric circuits are 
controlled. One cir- 
cuit is in the car 
itself and another 
leads from the rail to 
the dispatcher’s in- 
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way, a relay in the 
car circuit connects 
in a_ green light 
placed above the 
motorman’s head, 
and the motorman 
proceeds on his way. 
If the lever is moved 
the opposite way, 
a red light is shown, 
which light warns 
the motorman to 
turn from his course 
into the next siding. 
Arriving at the third 
rail at this siding, the 
motorman waits for 








strument. The 
closing of the latter 
circuit operates an 





When the cars pass over the third rails two 
electrical circuits are closed by a shoe, one /, 
to the car and one to the dispatch office 
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the “‘all clear” signal 
before going ahead 
once more. 





























Shower Baths for Hogs—A New 
Life Saver Used by Railroads 
HIPPING 
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The Simplified Turbine for Small 
Electric Plants 





hogs to 
the slaughter 
house in 
freight cars is 
a precarious 
business. 
Strange to 
say, hogs, as 
a rule, do not 
suffer while 
the cars are 
in motion, 
but a great 
many die 
from over- 
heating while 
the cars are 
not moving. 








HER- 
EVER 
electric power 
is developed, 
some type of 
driving unit 
must be used 
to turn the 
generators. 
In the newest 
power plants, 
thesteam tur- 
bine is being 
used. A 
steam tur- 
bine may be 
considered as 
nothing more 
than a wind- 








Furthermore, 
the first 
warm weath- 
er of the season is more severe on hogs than 
the hot weather later in the season. A 
train may become stalled upon arrival at a 
division point and within twenty-four 
hours enough hogs may die from over- 
heating to cause the shipper or the railroad 
a great financial loss. 

To afford the shipper the protection he 
needs and to protect itself against loss, the 
Saint Louis and San Francisco Railroad has 
installed a hog-watering device at its 
principal division points. Immediately upon 
arriving at these 
points. the freight 
trains carrying hogs 
are stopped and the 
hogs are given an im- 
promptu shower 
bath, as the accom- 
panying illustration 
shows. As a general 
thinga stream of 
water is first turned 
into the bedding 
underneath the hogs. 
After the bedding is 
well saturated the 
nozzle of the hose is 
turned to the roof of 
the car and the 
water falls on the 
hogs. <A drain box 
is provided under 
the car to carry off 
the waste water. 


Exhaust. 4 


At the principal division points the hogs are given a 
shower bath to prevent them from becoming over-heated 





ag en 


mill adapted 
to special 
conditions. 
Instead of wind striking against its curved 
blades, steam rushes upon them. The 
steam is directed by a nozzle, producing a 
compact stream of a tremendously high 
velocity which glances against one blade 
cast into the side of one of a number of 
driving wheels, and shoots into another 
blade on another driving wheel rotating 
beside it. 

Such was the old-type turbine. The 
complexity of mounting a series of driving 
wheels on one shaft made it an exceedingly 
expensive engine, 
practicable only for 
a large size plant. 
A new method of 
guiding the steam so 
that the series of 
blades on the same 
driving wheel can be 
utilized, adapts it 
for the small power 
plant. The blades 
are sunk into the 
periphery of the driv- 
ing wheel, and after 
the steam pushes 
against one, it is 
guided by a fixed 
stator in-a_ helical 





The steam simply flows in a helical path at high 
speed. During half of its journey it forces itself 
against the turbine rotor, pushing it around 


path into another. 
After expending its 
energy on six blades, 
the power is con- 
verted into motion. 











































Locating a Sunken Ship 


A bell-buoy marker is an old idea with a new 
application especially appropriate for the times 





A buoy provided with a bell which is rung by wave action continuously announces 
to passing vessels that a ship is submerged at that spot, until the salvaging ship arrives 


NOVEL form of marker for sunken It is entirely possible to have the first 
vessels has recently been brought coil attached to another, much heavier, and 
out, and is shown in the illustration. that in turn fastened to a cable of sufficient 
The idea is not new, but the modification strength to aid in raising the vessel or 
here shown is interesting. assist in towing to shallow water. In this 
A loose buoy on the deck is attached to way the task of salvaging the ship would 
one end of a coil of rope, the other end of be somewhat simplified. 
the coil being fastened to the ship. The The buoy may be provided with a bell, 
position of a sunken ship that is thus rung by wave action by means of suitable 
equipped will be indicated by the buoy, clappers spaced about the circumference; 
which will rise to the surface if the rope so that the ship will toll out its own 
is of sufficient length. funeral dirge, into the ears of passers-by. 
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Electrically Operated Camera- 
Shutter for Photographing Birds 


N the attempt to photograph small wild 
animal life, particularly birds, it is 
necessary to have some means of operating 










The magnets are attached to the 
camera bed with clamps where 
they operate the shutter release 


the camera from a distance. Many meth- 
ods have been tried with varying success, 
but the method 
described herein 
is conceded to 
be the best. The 
idea is simply to 
focus the cam- 
era on a spot 
where from pre- 
vious observa- 
tion the birds 
are known to 
come, and to 
have some 
means of operat- 
ing the shutter 
from a distance. 
In the springtime the best places to focus 
are on or near the nests, and in other sea- 


" 
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A brown creep- 
er partaking of 
a free lunch put 
on a fence post 





A aitiaiie near its nest with a bill full ak a 
and a tufted titmouse on a post, attracted by suet 


FOR PRACTICAL 
WORKERS 





sons on some suitable food supplied for the 
purpose. 

There are three methods now in general 
use for operating the shutter. In one a 
string is attached to the shutter lever and 
simply pulled at the opportune moment. 
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The spool for carrying the flexible 
cord incloses the battery for oper- 
ating the magnetic shutter release 


While fairly good, this is difficult to work at 
long distances and has the disadvantage of 
being liable to 
be operated by 
outside forces, 
such as_ wind- 
blown twigs. A 
long tube at- 
tached to the 
pneumatic re- 
lease lacks the 
above disad- 
vantage but is 
not instantane- 
ous in its action. 
Besides, the 
rubber will, in a 
short time, be- 
come hard and useless from lying on the 


damp ground and may be easily damaged in 
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handling. The electric type of operator, 
although a little more bulky, gives real 
satisfaction and is very simple. 

The illustrations plainly show the opera- 
tion of the device. The agitator proper 
consists of two magnets similar to those 
used in a call-bell. These when energized 
attract the armature above them attached 
to a long rod, which is attached to the 
shutter lever by a small wire hook movable 
on it so as to follow the camera front when 
focusing. The small weight on the rod is to 
steady the movement and to allow the 
magnets to operate on less current, being 
thus assisted by gravity. The windings 
from the coils are led to two small brass 
screws in the side of the base, and it is to 
these that the spring clips on the cable ends 
are fastened. The small clamp holds the 
apparatus to the camera bed without 
altering its action in any way and may be 
removed instantly when the camera is 
wanted for other work. No dimensions are 
given, as the instrument must be built to 
fit the camera for which it is intended. 

















PUSH-BUTTON —~s 











BATTERY 


Dimensions for the wire carrier and battery, 
and the wiring diagram for the connections 


The flexible lamp-cord used as cable is 
wound on a wooden reel which also holds 
the batteries. The core of the reel con- 


sists of two wooden end pieces connecting . 


the flanges. The two double-cell flash- 
light batteries are slipped between the up- 
per and lower pieces of the frame where 
they make contact with the spring brass 
clip fastened on the inside of the end piece. 
The wiring diagram shows the connection 
with the push button and camera. 

The entire outfit, including plate-holders 
and other paraphernalia needed, may be 
fitted into a small rattan suit-case. The 
tripod legs when folded may be strapped to 
the outside of it. The only other requisite 
is an unlimited supply of patience, but as 
something of interest is always in progress 
in the woods and fields the time thus spent 
is by no means void.—C. BREDER, JR. 
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Troubles with the Safety Spark. 
Gap on Motorcycles 


HE owner of a single cylinder motor. 
cycle equipped with a well known 


make of high tension magneto, experienced 
some trouble with it which he attribute 


§ 


7 SAFETY SPARK GAP 





Most high tension magnetos are provided 
with a safety spark-gap to prevent damage 


to weak magnets. He accordingly took off 
the magnets and had them recharged. : Upon 
replacing them he found the performance 
of the magneto to be worse than before, 
He then dismantled the magneto to look 
for further trouble in the armature and 
found what he thought at the time was 
the cause of all the trouble. As is well 
known most high tension magnetos are pro- 
vided with a safety spark-gap, the purpose 
of which is to provide a path to ground for 
the high tension current generated in the 
armature, and thereby prevent damage to 
the insulation, in case the spark plug wire 
becomes disconnected or the gap in the 
spark plug is too great. Thesesafety spark- 
gaps are arranged in various forms and in 
this particular type is arranged as shown 
in the accompanying illustrations. 

The safety spark-gap back of the col- 
lector ring is clearly shown in the illustra- 
tion. In the diagram the armature winding 





SPARK 





HIGH TENSION 
CABLE 


TO 
INTERRUPTER 


SPARK GAP 


A diagram of the armature winding to show 
how the safety spark-gap should be connected 


in which the safety spark-gap is located is 
also indicated. 
Anyone not experienced in the construc- 
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tion of magnetos would be likely to jump 
to the conclusion that the two ends of wire 
separated by a short gap were originally 
one continuous piece and the break was 
the cause of its not working properly. 
This was the conclusion reached by the 
investigator in this case and he proceeded 
to close the break with wire and solder. 
Upon starting up again it still refused to 
work. Having reached the limit of his 
knowledge of magneto operation he took 
the motorcycle to a repair shop where the 
trouble was soon found to be due to the 
magnets being wrongly replaced, that is, 
two ends of unlike polarity were placed 
side by side instead of like polarities. This 
would indicate the advisability of carefully 
marking magnetos before removing them 
so that they may be properly replaced. 

In discussing the above incident with 
others the writer found that this safety 
spark-gap is frequently mistaken by 
amateurs for an accidental break and 
treated accordingly.— PAUL JUSTUs. 





Filling Wide Vertical Cracks 
and Seams with Putty 


N puttying up a wide crack between two 
boards, excelsior may be used to bind 
the heavy mass of putty together and 
prevent its falling out. The putty is worked 
into the excelsior until the two combine in 
a plastic mass. After forcing the composi- 
tion in tight, apply a smooth coat of 
putty over the surface. This method will 
be found convenient where holes or cracks 
would otherwise have to be filled with an 
inlay of wood.—JAMEs M. KANE. 





An Inexpensive Stove for Fruit 
Canning Purposes 


NE woman has solved the problem of 

an outdoor stove for canning and 
preserving in summer, by utilizing an old 
galvanized tub. A hole was cut in the 
bottom, a door in the side and a stove-pipe 
hole in the opposite side. A joint and an 
elbow of pipe made the stove complete. 

It burns wood, and is placed in a shady 
spot on the hill back of the house. There 
the summer canning for private and com- 
mercial use is done in a larger measure of 
comfort than could be had in the kitchen. 

The canning outfit is as simple as the 
outdoor stove. It is a common wash 
boiler and lid with a piece of mesh wire cut 
to fit the inside, and to lie flat on the 
bottom of the boiler.—Paut GREER. 
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A Handy Farmer’s Anvil Made Out 
of a Railroad Rail 


F there is a piece of discarded railroad 
rail at hand a very convenient anvil can 
be constructed as shown in the illustration. 
The length of the rail used in making this 
anvil is 36 in., and is placed in an inverted 
position on a stand made of 2 by 4-in. oak 
timbers 30.in. long. The upper ends of 
these pieces are pointed and fitted in the 
sides of the rail and clamped together with 
bolts. The bottom part is well braced. A 
board is laid on cross rails for a shelf. The 
end of the rail is pointed and cut to a 

















An inverted railroad rail rigidly supported ona 
substantial stand makes a convenient anvil 


shape similar to the end on the ordinary 
anvil. <A hole is also made through each 
side projection for punching and to hold a 
hardy.—Roy PuGu. 





Lawn Sprinkler Made Out of a 
Length of Pipe 


HE method of watering lawns here 

described will appeal to those who 
have held a nozzle in their hands for an 
hour or more at a time. Get a 20-ft. 
section of 34-in. water pipe and drill 1/16- 
in. holes in it about every 2 ft. A coupling 
which will join the hose to the pipe can be 
procured for about twenty cents at most 
hardware stores. The piece of pipe can be 
easily moved from place to place over the 
lawn.—W. A. PARKS. 
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Making Movie Films for 
Artistic Projection 
T is a generally accepted theory that 
art is far removed from anything me- 


chanical. Weare told by artists that where 
mechanics and matter-of-factness exist, 




















A special shutter opens and closes gradually 
to make a fade-in and a fade-out picture 


there can be no true art. But how about 
the modern film plays? Even the casual 
attendant of motion picture theaters can 
not have failed to notice the highly artistic 
merits of modern film plays, especially dur- 
ing the past year. One by one, striking 
photographic tricks have been introduced, 
until today even the most commonplace 
scenic film is replete with pleasing effects. 
Strange to say, these artistic arrangements 
are produced by simple mechanical devices 
which in the majority of instances do not 
form an integral part of the motion picture 
camera. They are accessories. They are 
the products of the mechanic’s brains and 
the palette of the film artist—a heresy 
indeed, for here we have recourse to me- 
chanics in securing art. 

Perhaps the oldest photographic effect 


in the films is the “fade-out,” as well as its 
companion, the ‘‘fade-in.”” In the first 
the entire picture, while retaining its origi, 
nal size and shape, gradually darkens until 
it disappears in a mass of black. Ip the 
reverse operation, the ‘‘fade-in”’ gradually 
develops a picture out of blackness. The 
fade-out effect is secured simply by slowly 
reducing the opening of the camera leng 
by* means of its iris diaphragm, so that 
successive exposures receive less light, 
Hence the positive print becomes darker and 
darker. The second effect is merely a 
reversal of this operation. 

However, it often happens that the iris 
diaphragm of a lens does not close com. 
pletely, in which case unusually light sub- 
jects refuse to fade out thoroughly. For 
this reason other means are sometimes em- 
ployed. One of these is a special form of 
shutter, the opening of which closes grad- 
ually as the scene is being photographed, 
the action being entirely automatic and 
adjustable for a complete ‘‘fade-out” or 
“fade-in” in a given number of feet of film. 

















Double exposure work produced by the fade- 
out and fade-in with the curtain method 
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A screen of graduated transparency slides 
in front of the lens, running from trans- 
parency to opaque. ; 

For dissolving views, as in cases where 
one scene appears to blend into another in 
a gradual and pleasing manner, the ‘‘fade- 
out” and the ‘‘fade-in”’ effects are em- 
ployed. The first scene is 
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camera lens, and equipped with an iris 
diaphragm which is manipulated by a long 
lever. Since the sharpness or softness of 
the vignette edge depends entirely on the 
distance between the diaphragm and the 
lens, the tube is of telescopic construction 
to permit of sharp or soft outlines. When 

the diaphragm is placed as 





faded out by the camera 
man, who carefully counts 
his turns or notes the posi- 
tion of his film-indicator 
hand. He then winds back 
the film the same number 
of turns, or until the hand 
on the indicator has re- 
turned to the position where 
the “‘fade-out”’ began, keep- 
ing the lens covered all the 
while. Then, with the 
diaphragm entirely closed, 








far away from the lens as 
the tube will permit, the 
circle vignette is sharp, but 
if the diaphragm is brought 
near to the lens, the outline 
is barely discernible, al- 
though of course the device 
accomplishes its mission 
just as effectively, and far 
more artistically. Whether 
the vignette edge should be 
soft or hard depends en- 
tirely on the subject which 








A circle vignetter in an ex- 
tension tube on lens barrel 























Side view of the circle . 
vignetter showing iris 
which operates lever 




















A curtain dissolver for 








he begins taking pictures in 
the usual way for a ‘“‘fade-in’”’ 
effect, which is timed the same 
as the previous operation for the fade-out. 

A new-comer in the film field is the effect 
known by several different names, such as 
“circle vignette,” ‘‘circle-in,” and ‘‘round 
dissolve,” which has met with great favor 
among film producers. In the films it 
causes a scene to shrink gradually, changing 
from a square or oblong image to a round 
image, which becomes smaller and smaller 
until it disappears in the center of a black 
mass. The effect is also used in isolating a 
character or an object, so that it will stand 
alone in a round, vignetted picture. At 
other times, it is used to soften the corners 
of an oblong picture. 

The “circle vignette,’’ or whatever one 
may choose to call it, is produced by an 
extension tube placed in front of the usual 


A square closing dis- 
solver that moves all 
four sides gradually 


use in matching what 
is called a “‘split stage”’ 


is to be photographed and 
the effect that is sought. 

Another recently introduced effect is 
the ‘‘square closing dissolve,’’ which at- 
tains the same ends as the circle vig- 
nette, but with the difference that the 
effect is a square one instead of circular. 
In a “square closing dissolve’ the four 
sides of a picture move toward the 
center and the rectangular shape is 
preserved until the scene disappears 
entirely in a field of black. The device 
employed to secure this result consists of 
two shutter leaves with their facing edges 
cut out to form a right angle notch, which 
through the agency of parallel levers oper- 
ated by a handle, overlap each other, more 
or less, as desired. Thus the size of the 
square opening formed by the overlapping 
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leaves can be altered, while maintaining a 
perfect rectangle. The square closing dis- 
solver and the vignetting shutter are gener- 
ally mounted in the same barrel so that 
either one may be used at will. In the 
case of the former device, it is placed as far 
away from the camera lens as is possible, 
so as to obtain sharp edges on the film 
images. 

Still another device, the ‘‘curtain dis- 

solver,” is similar to the two devices just 
mentioned. Its effect is to cause the top 
and bottom of the film image, or the sides, 
to move toward each other. If desired, 
only one side of the picture is moved so as 
to stimulate the pulling down of a curtain 
or the drawing of a screen, or rolling door 
across the film image. It is employed to 
secure a narrow picture or to isolate a 
single narrow object, such as a doorway or 
perhaps a railroad switch. The device em- 
ployed consists of two shutter blades which 
may be moved toward each other or moved 
singly, by means of levers. 
. Sometimes the “‘curtain dissolve’ is em- 
ployed in double exposure -work, in which 
case its blades are used to mask certain sec- 
tions of the film during the different ex- 
posures. One blade is first moved up to a 
definite point so as to reserve a certain 
amount of space on each film square, while 
the first action is photographed. Here, too, 
the cameraman must keep track of the 
number of feet of film that are exposed, 
and, masking the lens, wind the film back 
to the starting point. The other blade of 
the dissolver is then moved over to meet 
the first blade which is then moved out of 
the way of the lens. Great care must be 
taken that the action of the second exposure 
coincides precisely with that of the first, 
for otherwise the effect fails to be convinc- 
ing and may even be ludicrous. This effect 
makes it possible for an actor to play op- 
posite himself. Entire film stories have 
been built around the cameraman’s skill 
in this form of double exposure work. In 
good work the two sections of the picture 
are so carefully matched that they blend 
together with no dividing line showing. 

Another method of double exposure work 
makes use of what is known as the ‘‘double 
exposure box.’”” This device comprises a 
simple box placed in front of the camera 
and carrying a piece of ordinary glass, 
through which the camera photographs the 
scene. In taking the first action, any por- 
tion of the film may be masked out by 
pasting opaque pieces of paper of any size 


and shape on the glass window of the box 
The film is then wound back to the starting 
point, with the lens masked in the mean. 
time. The second action is then taken 
after the glass window has been altered - 
that the portion formerly covered is yp. 
covered, and ,the former transparent por- 
tion is covered. The result is that two dis. 
similar actions can take place in the same 
film scene. 

This form of double exposure, it will be 
noted, confines the different actions to 
separate sections of the film. It is some 
times termed “‘split stage’’ double exposure, 
There is still another form of double ex. 
posure work where the two exposures are 
photographed on the entire film or are 
superimposed in part, such as the cloud 
effect, shown in one of the accompanying 
film strips. This effect is either obtained 
in the photographing, or in the double 
printing of the positive stock, with many 
interesting and weird results. Sometimes 
the titles of a film are printed in on the 
scenes, or the dialogue is printed in some 
convenient portion of a scene, which is 
accomplished in the printing process. 


Dropper Bottle for Photographic 
Bromide Solution 


TEN per cent solution of potassium 
bromide is kept on hand in almost 
every photographic darkroom. The usual 
developing formula calls for a certain num- 
_ ber o: drops of 
/, the bromide so- 


Fi Bg lution. A handy 

/ er sé. dropper for this 

———~__ ert £2 can be made by 
Ned fitting a small 


large-mouthed 
bottle with a 
two-holed _ rub- 


ee 
. ber cork and 
eS inserting a short 
” == . piece of straight 
he ie ae glass tubing in 
ad 


to one of the 
holes, while in 
the other a curv- 
ed tube isinserted, its upper portion tapering 
like that of an eye-dropper. This tube 
extends to the bottom of the bottle. At 
the top of the short tube a rubber bulb is 
attached. When the cork is tightly fitted 
and the bulb squeezed slightly, the bromide 
solution in the bottle will flow from the 
tapered tube in drops.. . 


Drops of bromide solution 
forced out by pressure 
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A Small Refrigerator Suitable for 
the Milk Bottle 


ANY a baby has died of colic or 

summer complaint simply because 
the milk it received was not kept at a tem- 
perature low enough to 
prevent the development 
of bacteria in it. In 
an ordinary ice-box the 
thermometer usually reg- 
isters from 55 to 60 de- 
grees Fahrenheit; but to 
be safe milk should be 
kept below 40 degrees. 

In its effort to better 
conditions for babies the 
Department of Health 
of New York city has 
planned a milk refriger- 
ator which any mother 
may make for herself. 
If you want to try one 
of these model refrigera- 
tors, this is how to do it: 
Get a wooden box from 
your grocer—any box 
will do provided it is 15 
in. deep. Buy a covered 


crock large = 
enough to hold a 
quart bottle of 
milk. Next get 
a strip of lino- 
leum or oilcloth 
I ft. wide and 3 
ft. long. Sew the 
ends of the strip 
together and you 





will have a cylin-  Sassunszmaas Seer 


der which will fit 
loosely around the 
crock. Put a layer of sawdust or excelsior 
in the bottom of the box; place the cylinder 
in the center of the box with the crock in 
it and then pack the excelsior or sawdust 
allaround them. Nail a few old newspapers 
on the inside of the top of the box and your 
refrigerator is ready for use. 

As soon as you receive the milk in the 
morning (do not wait until it gets warm) 
crack five cents’ worth of ice and place it 
around the milk bottle which you have 
put into the crock. Cover the crock and 
close the lid down on the box. This will 
keep the rik near the freezing point no 
matter how hot the day. Take the crock 
from the box every morning to pour off the 
water.—A. M. JUNGMAN. 
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town-to-town type. 





', The crock in the box with ice _ 
earthenware 4] packed around the milk bottle |.\ 
Pah | ; > 





A wood grocery box and an earthen crock, some lino- 
leum, paper and excelsior make a milk refrigerator 
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Detecting Leaks in Inner Tubes 
by Means of Smoke 


HILE in India recently I entered a 

motorcycle contest, which was of the 
It was from Calcutta 
to Gya, a distance of 300 
miles, over roads which 
were covered with small, 
sharp-pointed stones, old 
shoes, nails and other 
things such as are to be 
found where there is bul- 
lock traffic of the eastern 
type, all of which are 
liable to make small 
punctures. Not being 
able to procure water to 
test my tubes and locate 
minute leaks, I took a 
pocketful of cigarettes 
along with me and found 
the following method a 
wonderful time and tem- 
per-saver as well as the 
only means of finding 
such punctures. 

The defective tube is 
taken out and the valve 
removed. Then 
two or three 
mouthfuls of 
smoke are puffed 
into the tube, 
after which it is 
inflated as much 
as possible. The 
smoke will 
be seen to ooze 

=| out of any punc- 
=== tured place. The 
spot can then be 
sandpapered and 
dressed while the smoke is oozing out and 
locating the place for the repair patch. 
After the patch is applied the valve is 
again taken out to let the remainder of the 
smoke escape and the tube is ready for use 
again.—GEORGE THORNTON Norris. 


Cementing Tire Reliners to 
Make Them Hold 


EFORE cementing reliners, the paint 
on the inside of a tire should be scrap- 
ed off. If possible turn the tire inside out, 
a part ata time, and buff with a power- 
driven brush. Neither gasoline nor other 
liquid preparations should be used. They 
gum up the surface and consequently make 
good work impossible. 
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Combining Different Woods to Make 
Fancy Indian Clubs 


O make the Indian clubs shown in 

the accompanying illustration, nine 
separate pieces and five different varieties 
of wood were glued together and turned 
to shape on the lathe. The resulting com- 
bination was very attractive and the work 
looked like a job of the wery best inlay. 
No more than ordinary care was required 
to get a smooth appearing piece of work. 
Plenty of clamps were at hand, and the 
best glue obtainable was used in building 
up the pieces, the glue being given plenty 
of time for drying thoroughly before the 
next work was done. 

The center stick was first squared up, mak- 
ing the surfaces exactly 11% in. each way, 
and 18 in. long. To this stock two pieces 
of walnut 7/16 in. thick were glued, leaving 
the edges rough and projecting, as shown 
by the dotted line Fig. 1. After the stick 
had dried in.a warm place for 12 hours, 
the clamps were removed and the edges 
planed down, even with the stock. Two 
more 7/16-in. walnut pieces were glued to 
the other two sides, as shown in Fig. 2, 
and the rough edges planed as before. The 
result was a stick 2 in. square. In the 
same manner another layer of different 
woods, % in. thick was built up. The last 
layer was used to make the heavy end of 
the club. Its length is only 12 in. measur- 
ing from the thick end. 
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- FIG3 END VIEW FIG.4 TO FIND CENTER 
Manner of arranging the different woods for 
making the outside contrasts to the surface 


The piece was then ready to be put into 
the lathe. Great care was taken to find 
the exact center of the 1%-in. center piece, 
as illustrated in Fig. 4. Failure to get the 









piece properly centered in the lathe wi / 
result in unequal faces of wood in the clubs | 
By using a gouge, the block was quickly : 
rounded. A mark was made about ¥ ip, 
from the heavy end, and exactly 17 jp 
measured off to the end of the handle 
At 1% in. from the handle end the pieg , 
was cut in to % in, the 
final size. The 1% in 
part was turned down ty 
a ball 114 in. in diame. 
ter, to form the handle 

The base of the club 
is 1°¢ in. thick, and at 
a point 5 in. from the 
base the diameter js 
234 in. The stick was 
turned smoothly be. 
tween these points, giv. 
ing the shape as shown 
in the photograph. Most 
of the cutting was done 
with the gouge, and the 
piece was finished with 
the skew chisel. 

In order that the 

The appearance pair of clubs should 

ag ye a match up well, it was 

necessary to use care 
in cutting the second one to the exact size 
of the first. To do this, the finished club 
was measured every inch, and the diameter 
of the second was made exactly the same 
as that of the first club at all corresponding 
points. 

After cufting to size, all chisel marks 
were removed with a medium-grained sand- 
paper, and the piece was finished with 
No. 00 (very fine) sandpaper. While still 
in the lathe each club was given a coating 
of linseed oil, which was rubbed in witha 
rag. Following this, a coating of shellac 
was put on and dried, then rubbed smooth 
with No. 00 sandpaper. The club was 
then removed from the lathe and the rough 
ends were cut and smoothed. A ‘coat of 
floor wax well rubbed on produced a high 
polish and proved to be an _ excellent 





finish. 

Good contrasting effects were obtained 
by the use of the different woods. The 
clubs in the photograph have a center of 
sugar maple, a layer of black walnut, and 
top pieces of red cedar, burr oak, and red 
oak. Various results may be had by con- 
binations of other contrasting woods. Its 
best for the beginner to practice on cheaper 
woods until he is thoroughly familiar with 
the lathe. —DEAN G. CARTER. 
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A Convenient Method of Handling 
Dangerous Acids 


CIDS are, at best, a nuisance to handle. 
A The arrangement shown in the illus- 
tration, however, solves the problem. The 
original carboy of acid is 
shown at A, and B isa 
bottle with a stop-cock at 
the base and a tightly 
fitted two-hole rubber 
stopper in the mouth. 
The two are connected by 
aglass tube C. The tube 


passes from the bottle B 
down through a _ loose C 
A 


Suchon 
ps: 








cover D placed on the car- 
boy to keep out dust and 
dirt. It should reach to 
the bottom of the carboy 
and be slightly bent at 
the lower end to allow 
the acid to flow out 
freely. The short glass 
tube in the bottle B, is 
connected by rubber 
tubing to an aspirator 
or suction pump. 

Starting the suction 
pump reduces the pressure in the bottle B, 
and the acid is forced up into it by the 
external pressure of the air upon the surface 
of the acid in the carboy. Thus, the acid is 
caught and held in a closed vessel, from 
which it may be conveniently drawn off as 
desired, without waste or danger. No in- 
jurious fumes escape into the room and 
there is no possibility of burns being 
received from splashing, as the containers 
are not moved until they are empty. The 
acid is kept clean also. 









= | SH 


= ———— A 
0 Aww a wseeee reset: % 


Acids removed 
from carboys 
with suction 





Fine Aluminum Filings Make a 
Violent Explosive 


ed aluminum filings, made into a 
fine powder, form parts of two of the 
most destructive agents is little known. 
It has been used in the Austrian shells as 
a component of the high explosive agent. 
This explosive is known as ammonal, a 
mixture of five or eight parts ammonium 
nitrate and one part of finely powdered 
aluminum. Its explosive violence is tre- 
mendous. It is one of the few explosives 
that have never been used as propellants. 
No gun known to warfare could resist its 
suddenness. For this reason it is used only 
in projectiles. 


Uncleanliness the Trouble-Maker 
for the Vulcanizer 


EPAIRMEN are often puzzled when a 

tire taken from one mold looks better 

than one cured at the same time in another 

mold. Both operations may have been 

performed in the same way, yet the results 
were different. 

A dusty finger print, drop of moisture, a 
little oil from a tool, an insufficiently ce- 
mented spot at the edge of a patch, a tiny 
smooth space missed by the buffer—any 
one of these may have caused the difference. 

Cleanliness and carefulness are always 
the first requisites for successful results, 
and the repairman who always inspects his 
work carefully after each operation, is the 
most likely to find the little trouble-makers 
before it is too late. 





A Screen Door with a Special 
Exit for Flies 


HE fact that a fly will walk over the 

entire surface of a screen sometimes 
trying to get out, led to the experiment 
which resulted in the exit attachment 
shown in the sketch. An ordinary screen 
was used in its construction and an outlet 
formed 6 in. from the top. The screen was 
placed in the window with the exit-opening 
pointing outward so that the fly in his 
travels would walk out. The screen is cut 
and a V-shaped extension applied. The 
small end has an opening large enough for 
the fly to pass out easily. 
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The projecting part shown at the top allows 
the flies to pass out but they cannot return 


This device is valuable because it allows 
the flies within a room to escape and pre- 
vents their return.—C. H. THomas. 
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An Old Barn Converted into a 
Tractor Shed 


HE accompanying illustration shows 
a very novel and efficient tractor shed 
which was made from a part of an old barn 
by removing 
the upper part 
of the barn and 
constructing a 
roof over the 
lower part in 
which the 
horses and cat- 
tle were former- 
ly kept. Since 
the traction en- 
gine did not eat 
hay or food, the 
top part of the 
barn was not 
needed. 
The present 
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How to Patch an Aluminum 
Crank-Case 
HILE riding over a rough road I rap 
over a sharp stone which struck the 


bottom of the crank-case with such force 


that it punched 
a hole in the 
metal, thereby 
letting out all 
the oil from the 
engine. I took 
the machine to 
the nearest re. 
pair shop and 
was told that 
an aluminum 
crank-case 
could not be 
mended, and 
that it would be 
necessary for 
me to purchase 














roofoftheshed |, .,..%*** 
is just about 
on a level with 
the general surface of the ground and does 
not intrude itself upon the view. The 
traction engine is kept in the lower half 
of the shed which has been dug a little 
deeper in order to give more head room, 
and the other half is used for the storage of 
implements and tools. It also contains a 


‘tank in which can be stored 1,000 gal. of 


gasoline. 

A large pipe runs from this gasoline tank 
up through the roof and the tank may be 
filled from the outside. This type of shed 
is very neat.—HAMILTON A. HOOPER. 


The Right Knot for Making a Slip- 
Noose About a Bundle 


HEN tying a large bundle first loop 
the cord about it and fasten the tie; 
then carry the 
cord around as 
needed. The 
right knot for 
this first loop— 
one that draws 
tight and does 
not slip—is tied 
as shown in the 
illustration. 
The knot is then 
drawn together 
and the loop 
tightened around the bundle. Then pro- 
ceed with the cording. —TUDOR JENKS. 

















Knot for a slip-noose 
around a_ bundle 


In this instance the lower part of the old barn made a: 
excellent tractor shed also a cool place for storing gasoline 


n —&, new one, | 
did not like the 
idea of order- 

ing a new crank-case and waiting for two or 

three weeks to get it, so 1 decided to try the 
noble art of patching. I took the pune. 
tured part off, cleaned off all the oil and 
dirt, then with a mallet I drove the inside 
until it was almost out to place. I then 
poured hot lead in the cracks and crevices 
on the inside and did more pounding, al- 
ways keeping plenty of lead in the crevices 
until I had the dent out perfectly smooth. 
There was no hole as the lead had filled 
all cracks and was pounded in. Then by 
carefully dressing the place I had a patch 
which wasscarcely noticeable. Themachine 
was used for years and the break never gave 
any trouble, and could be detected only 
by careful examination.—C. A. SPAESER. 


Making a Paint that will 
Stand Washing 


O make a washable water paint, mix 

25 Ib. of the best whiting with 24 
gal. of water and let it stand overnight. 
The best way is to pour the water on the 
whiting and not mix it. The water per- 
colating through the mass during the night 
makes a smooth paste. Work the mixture 
into one gal. of raw linseed oil. This is best 
done with the hands. The paste may then 
be thinned to paint consistency with oil, 
turpentine and driers. The paint will have 
sufficient gloss to be attractive and will 
wear well on inside work. 
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IMPLICITY, convenience and com- 

S pactness are the general features 

of this economical house. It has 

a large front porch facing east, door cas- 

ing of light oak, body of house cream 

color trimmed with white, and shingles 
light green. 

The entrance is in a small reception hall 
or vestibule with a long mirror behind the 
front door covering the stairway. There is 
a small hall or passage way from the 
vestibule to the kitchen, allowing a person 
to enter the kitchen without going through 
the living-room. This hall is seldom found 
in small houses. The basement door when 
opened closes the opening in the hall to 
the vestibule. There is also an outside 
basement door. 

Between the vestibule and the large 
living-room are two pedestal bookcases 
4 ft. high. The living-room may also be 
used as a dining-room, upon special oc- 
casions, and instead of removing the 
dishes after luncheon the table with its load 
is pushed into the kitchen through a 
special opening. This opening is covered 
with a wall panel in two sections, the 
lower sliding up like a window sash inside 
the upper half, leaving ample room for a 
large table to pass through. There is a 
small buffet near the fireplace with drawers 
below for the table linen. 

The fireplace is set on the inside and the 
heat from the hot bricks in the back helps 
to keep the bathroom warm. However, 
a small hot water furnace heats the house. 


OOM :BUNGA 
ie tk ga a z "4 ay 


— as x 5 RE TN . 
Ye “>t ee af KG ANAT AY Ey a4 AS 
4 G im : y ! ) 
wy) ; » 





—_—= = 


By Thomas 












Hons SN ANY) 


eee 
dW a wO 


Lappin’ 





There is sufficient inside wall space for a 
piano and a corner for the bed davenport. 

A wood lift is built in the wall near the 
range. It is filled in the basement with a 
day’s supply of fuel and drawn up where 
it is handy for the range. Above the lift are 
cupboards. The kitchen has plenty of cup- 
boards, bins and drawers. The iceless re- 
frigerator in the corner has cold water 
coils for shelves, and fresh air draft passes 
up through them. The drain board to the 
left covers a wash tray. This room is light 
and airy, and to save steps the table is set 
near the rear window, except when it is 
used in the living-room for guests. 

The bathroom is always warm, as it is 
heated from the hot water tank, which is 
placed in it, and the back of the fireplace. 
It contains cupboards, cabinets and a 
corner washbowl. The doors to the bath- 
room when opened effectually screen the 
bathtub and form a passageway to the 
bedroom. The toilet is in a separate room 
where it can be ventilated from the outside 
without cooling the bathroom. 

The plumbing is not put in for the con- 
venience of the plumber, but for the house- 
wife only, and if properly protected it will 
not freeze. Another new feature is the 
dressing-room set off from the bedroom. 
A long mirror may be set in the corner be- 
tween the two small windows. The bed- 
room can be reached from the living-room 
or the kitchen. 

The entrance to the stairway to the sec- 
ond floor is cleverly concealed by the mirror 
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door. 
children, or for guests, as the case may be, 
with a hall between them. In this hall 
back of the chimney is an extra toilet for 
the upper floor. It is lighted by a sky- 
light. From the rear room there is an 
entrance to a small sleeping-porch. There 
are plenty of closets and storage rooms. 
The furnace, though small, provides ample 
heat. It hasa thermostat and a thermome- 
ter to regulate and register the heat. 
Different contractors have figured the 


There are two bedrooms for the - 
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were hinged together, and a burlap blanket 
was stretched across the entire ring and 
stitched to it. Over the entire lower surface 
of this burlap, strips of felt or canton flanne| 
were stitched 2 in. apart, each strip being 
cut into 2-in. sections 3 in. long and hung 
from the burlap. 

These hovers are 5 ft. in diameter—large 
enough to cover 225 or 250 chicks—the 
usual results from a 300-egg incubator. 
They are set in the laying pens which yj] 
house the pullets when raised. Two small 
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Floor plans of a _ very unique five-room 
bungalow built for comfort and convenience 


cost of this house where the specifications 
called for a double constructed, windproof, 
full cement basement, all built-in con- 
veniences, electric lights, gas, water, 
furnace, and first-class workmanship, to 
be from $1,200 to $1,400. 


A Chicken Brooder That Does Not 
Require Heat 


POULTRY farmer of Utah, who every 
spring raises several thousand chickens 
to keep up a large flock of hens, has dis- 
carded a rather expensive brooder house 
with fine heating equipment and now uses 
a very simple cold brooder. The saving of 
labor in controlling the chicks, the elimina- 
tion of the care of lamps, thermostats and 
regulators, and the fine efficiency of these 
hovers attracted much attention from 
poultry farmers in the vicinity. 
Two halves of a ring of 54-in. iron were 
made by the local blacksmith. The halves 
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stakes are driven into the ground, to receive 
the bolts which hold the halves of the ring 
together. The bolts also serve to hold 
the ring securely in position. Two other 
stakes catch the outer edges of the ring 
and support it at the right distance from the 
ground—about 4 in. 

Each brooder is first inclosed with wire 
netting having I-in. mesh, 20 ft. long and 
1 ft. wide. This is done for simplicity of 
operation and ease in controlling the chicks 
and herding them for the first few days. 
When the chicks come from the incubators 
the wire fence is drawn around the hover, 
one-half of which is raised to permit the 
chicks to enter. Straw is placed around 
the outside edge of the hover in layers 
thick enough to hold in the warmth with- 
out cutting off the ventilation. 
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On the second day the straw is pulled 
back and the circle of wire fence is enlarged 
so as to leave a 1-ft. open space all around 
the hover, into which the chicks may run 
without getting far from the blanket. 
Several times this first day a minute’s work 
contracts the wire fence, by sliding one end 
past the other, and so huddles the chicks 
under the hover =< 
again. This is for 
education as well 
as to guard 


APS FLANNEL STRIPSa_ 


Distributing Cards in a Pack and 
Disclosing Them 


—.. the four kings from the pack, 


also two other court cards—preferably | 


jacks—and spread them fanwise, being 
careful not to show the jacks. In adjusting 
these cards place the two jacks back of 
the first king. As 
c-=---- 7 these jacks are 

















against chilling 
off too much, for 
many of the 
chicks will, on 
that first day, 
thus learn that 
the hover, with 
its comforting 
blanket and 
strips on their 
backs is the 
place to find 
warmth, comfort --= 

and security. 3 





This hover is Date ognn ne 


open all round 
and the chicks 
can dodge back 
under it at any 
instant. At night, 
or if the weather strikes in cold through the 
day, a minute’s work closes in the fence and 
a few kicks put the straw protection around 
the outside. After the first two days the 
chicks take full care of themselves. Only at 
night are the closing up and the adjustment 
of the straw necessary. The only objection 
to a cold brooder is that the sudden change 
from the 103 or 105 deg. of the incubator 
to the cold floor, cold litter and cold 
blanket—if there is one—is likely to cause 
mischief and a serious check to develop- 
ment, although a large number of chicks 
raise the temperature very quickly. In 
this brooder this trouble is eliminated by 
the use of heated bricks. The night before 
the incubator is to be emptied a dozen 
bricks are heated in an oven, and are 
placed beneath the hover. Then heavy 
blankets or grain sacks are laid over them. 
In the morning the floors, the bedding and 
burlap are warmed so thoroughly that the 
chicks get no shock. After that no more 
artificial heat is needed. 

About a week after the chicks are put in, 
the wire fence is taken away and they have 
the run of the house.—Gero. F, STRATTON. 
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TTT invisible to the 
| audience, who 
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a and nothing 
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ii | else. These cards 
l'| arethenplacedon 
| top of the pack. 
Statethat youare 
gii| about to distrib- 
SSeS ute.the four kings 
3} In various parts 
<3 of the pack. Take 
“| upthetop card, 
which is really a 
king, and exhibit 























Rings of iron covered with a burlap blanket to it, if need be. 
which strips of felt or flannel are stitched to hang 
down and cover about three hundred chicks 


The next card, 
being a jack, 
should not be shown to the audience, but 
should be taken up carefully and placed 
anywhere in the pack. The next card is 
also a jack, and it is placed in another part 
of the pack. The next card can be taken 
up carelessly and replaced on top. Three 
kings will be at the top and one at the 
bottom of the pack. When the cards are 
cut the four kings will be in the center. 





Making a Bit Point Take Hold 
in a Knot 


HE wireman frequently finds places, 

especially when boring overhead, 
where his bit stops feeding, and it be- 
comes almost impossible to make _ it 
take hold again. In such cases, take your 
bit out of the brace, and substitute one a 
size or two smaller. This will usually start 
to feed without any great trouble. 
After boring three or four turns, put the 
right size bit back in the brace. When it 
commences to bore, a little care may be 
necessary to prevent it from feeding too 
fast. If it should later on lose its hold 
again, the same method may be repeated. 
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Finding Leaks Quickly in 
Air Tanks 


HILE visiting a rock quarry I saw 
the workmen using a new method 
for finding leaks quickly in compressed air 
tanks. A plug was removed in the upper 
part of the tank and a large spoonful of oil 
of peppermint poured in. The plug was 
screwed back in and the compressor started. 
The leak was soon found by the odor of the 
peppermint. This method may be used to 
advantage for finding leaks in small acety- 
lene lighting plants -EDWARD GYGER. 





Making a Bulb Planter 
from a Foot Pump 


‘HE foot pump should have an :nside 

diameter of at least 14in. The plunger 
is taken out and a hole bored through the 
base to ac- 
commodate 
the plunger 
rod. The 
handle then 
being fast- 
ened to the 
end of the 
rod, a piece 
of I-in. pipe 
is bolted on 
















to the part 
which nor- 
mally is 
held down 
by the foot 
but nowservesasa Tu] 
handle. The upper 
end. of the pump 
where the cap was 
removed is_ then 
sharpened on the 
edge of the tubing 
so that it will enter 
the ground easily. 
In using this fq 
planter the pipe is LJ ie 
held in both hands Inverted foot-pump used 
and pushed into as a bulb planter 
the ground to the 
desired depth, which for bulbs is about 5 
or 6 in. The wood handle then rises and 
indicates the depth of the hole. On with- 
drawing the pipe from the hole a solid 
core of earth is left in the end of the pipe 
which may be easily expelled. 
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The advantage of this planter is that jt 
leaves a hole with a flat bottom and also 
does not compress the earth as in the cage 
of a pointed stick. The maker of this has 
put in several thousand tulip bulbs with jt 
in dry hard ground very satisfactorily, 





Substitute for an Automobile 
Hub-Cap 


PIECE of inner tubing approximately 

6 in. in length will serve as a ready 
substitute for a 
lost hub-cap 
until a new one 
can be provided. 
Should such a 
cap be lost there 
is great danger 
of the dust and 
grit collecting on 
the inside of the 
hub and causing 
damage beyond 
repair to the 
ball-bearings 
within. The 
piece of tubing 
is held to the 
hub with the aid 
of wire wound tightly around it, while the 
other end is closed with wire to prevent the 
dust entering there.—ADOLPH KLINE. 


A Drill of Self-Hardening Steel 
for Working Marble 


RILLING holes in marble is very 

wearing on tools. A piece of the 
best steel, tempered as hard as fire and 
water will make it, loses its edge and its 
size very quickly when used for this work. 
It is not that the marble is so hard, but 
the gritty nature of the material acts on 
the tools like an abrasive. A parallel case 
is that of machine-shop work on iron 
castings which have not been well cleaned 
of the molding sand. Machinists say that 
the sand wears out tools faster than the 
hardest iron. 

Concerns that make a specialty of marble 
work, such as switchboard slabs, etc., use 
drills made of self-hardening steel and find 
nothing to equal it. A short piece of round 
or square steel is flattened out to a drill 
point and is generally used in a ratchet 
drill following a hole made with a small 
twist drill. Self-hardening steel can be 
forged and allowed to cool in air without 
affecting its temper. 

















Tube covering end of 
hub to keep out dust 
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Simple Designs for Sheet Metal Working 


I.—Trench periscope or corner lookout for boy scouts 


developed from a ninety-degree elbow pattern 


By Arthur F. Payne 


Assistant Professor Manual Arts, Columbia University 


NE of the most important “safety 
O first’’ inventions of the present great 
war is the trench periscope. By the 
aid of this very simple invention the soldier 
is able to look over the top of the trench and 
observe the movements of the enemy in 
comparative safety. It is also used in 
looking around the corner of one of the 
modern zig-zag trenches when a part of a 
trench has been captured and the enemy is 
still in the other part. 

The periscope is a necessity to the 
soldier, but there are many ways in which 
the out-of-door boy may use it. In “I 
Spy,” “Hide and Seek,’’ etc., the posses- 
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A pattern layout for the construc- 
tion of an ordinary elbow in sheet 
metal. Diagram showing mirrors 


sion of a periscope gives one a de- 
cided advantage. It is of value in 
Boy Scout activities; looking ‘-? 
over a wall, from the back of a 
building, or from behind a bush or 
rock, the scout can observe the 
territory beyond without exposing himself. 
_To make one, take 3 pieces of tin pipe 
2in.in diameter. The largest piece should 
be 20 in. long. Solder the two short pieces 
to the ends of the long piece at right angles 
to it, forming an ordinary 90 deg. elbow. 
Before the pieces are fastened together, fit 
two pieces of mirror in place in each elbow 
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as shown in the diagram. The mirrors 
must lie squarely across the elbow, being 
held in place by strips of tin soldered to the 
pipe on the inside and then bent over the 
mirrors. 

For the benefit of the boy who is working 
in a shop and wants to make periscopes for 
sale, or who wants to know the inside of 
that mysterious process called ‘‘developing 
patterns” the method of developing the 
pattern is given. The same pattern will do 
for all the pieces A-B-C-D. All that is 
necessary is to develop the pattern for 
piece A. Draw the elevation “A” the size 
and shape of the elbow desired. Draw the 
bottom view of the pipe as shown. Divide 
the bottom view into 16 equal parts and 
number them. Draw the base line E-F, 
getting its length by taking the distance 
between any two points on the bottom 
view, and stepping it off 16 times. Number 
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these points from 1 to 16. This will give 
the circumference of the pipe. It may 
seem strange that at each end of the base 
line we have a line numbered 1, but when 
the pipe is bent around into a tube these 
two lines come together and form one 
point, as is seen in the bottom view where 
it is marked number I-seam. From the 
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points on the base line E-F draw the lines 
up at right angles to the base line. Drawa 
line through the points on the bottom 
view and continue these lines up to the 
joint line at the top of the elevation ‘‘A.” 
From the points where these lines touch the 
joint line draw lines at right angles the full 
length of the base line E-F. Now take a 
lead pencil and starting on point 9 on the 
bottom view follow the line up the eleva- 
tion, turning at the joint line, following it 
along until it crosses the line number 9, 
coming up from the base line. Make a cross 
at this point. Do the same for points 8 
and 10, making a cross where the line 
crosses 8 and Io lines coming up from the 
base line. Do the same for all the other 
points. Draw a curved line through all 
these crosses, and the pattern for section A 
is finished. Allow 3-16 in. extra stock for 
the seam at the edge. It will be noticed 
that the pattern for A is the same as for C. 
The curve is exactly the same for B and D, 
except that the seam is on the long part of 
the pipe. To get this pattern continue the 
number one lines from the base up to the 
points G and H. Connect these and you 
will have the pattern for parts B and D as 
indicated in the drawing. When the 
periscope is finished paint it a dull brown 
or other inconspicuous color. 





Large Paper Clip Used in Place of 
a Key Ring 


HILE it may not be quite as conve- 

nientas the circular key-ring for general 
use in the pocket, the pa- 
per-clip illustrated works 
very well and provides a 
very satisfactory means of 
holding keys together 
where they are to be hung 
up or kept in drawers. A 
box of them may be pur- 
chased for a few cents and 
in several sizes up to 
about 2 in. 

The special kind of a 
clip shown makes an ex- 
ceedingly good key-holder 
for the reason that keys of 
different sizes may be kept 
separate on each end of the 
wire; or the latch key may be kept to itself 
on a separate section of the clip where it 
may be easily found in the dark. A small 
clip may be used to fasten the latchkey to 
the usual ring.—Jonn D. Apams. 








Substitute 
for a key-ring 
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A Telescoping Motorcycle Jack 
for Road Use 
— after the purchase of my new 
motorcyle my tire went flat on the 
front wheel. It happened on a smooth 
stretch of state road. In looking about for 
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Detail drawings of an easily made jack 
designed especially for use with the motorcycle 


a stone large enough to place under the 
engine frame to raise the tire off the ground 
none was to be found. After a delay of 
about a half-hour I was under way again; 
but this taught me a lesson and I decided 
not to be caught in the same fix again. 

I constructed a small telescoping jack, 
which I call the double lift. It fits very 
nicely in any of the tool boxes, measuring, 
when closed, 54% in. It has a maximum 
working height of 13 in. and weighs 2 lb. 
A small U-bolt is attached to the head of 
the jack for clamping it to the frame of 
the machine, directly under the engine. 
This clamping feature serves a double pur- 
pose; first, it keeps the machine from over- 
turning the jack, and second, when the 
machine is on an incline the jack can be 
locked to the machine at any angle. 

The base of the jack is made solid so 
that it is dust and moisture-proof. This 
base part also serves as an emergency 
anvil for repairing a broken chain and the 
like.—JOHN F. FETTERLY. 
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Rigid Joints for Making Models in 
Thin Sheet Metal 


N making some small models in tin I used 
i the joint illustrated for connecting the 
parts, which is original as far as I know. 
The joint as in- 
dicated is a rigid f es 
one and lends 
itself well to tin, 
soft sheet iron, 
sheet brass or 
sheet copper. It 
can be used in 
many places in 
arts and crafts works. In the illustration 
the part marked A is superimposed on B, 
the two tabs on A are bent backward, 
while the four tabs lie almost flat, then they 
are squeezed together tightly with pliers or 
lightly hammered.—R. S. MELVIN. 





A simple joint for 
any soft sheet metal 





Making a Valve-Grinder of an 
Old File 


HERE there is no grinding outfit at 

hand a substitute can be readily 
made from a piece of old 
mill-file, as shown in the 
illustration. The file is 
annealed and a piece cut 
from it large enough to 
cover the valve-seat; 
then it is drilled cen- 
trally and tapped. Into 
this tapped hole is pro- 
vided a threaded rod 
with a _ squared end, 
having a locknut to hold 
it firmly in place. The 
piece of file is then 
tempered and used as a 
cutter on the _ valve- 
seat by turning with a brace or breast drill. 





The file cutters 
true up valve- 
seats quickly 





Preventing a Tire from Sticking 
to the Vulcanizer Mold 


HE sticking of tires to the mold after 

vulcanization has always been a great 
source of annoyance to repairmen. The 
best applications heretofore used as pos- 
sible preventatives have been unsatisfac- 
tory in some respects. Therefore the dis- 
covery by a repairman of the availability 
of a material which overcomes this trouble 
will be welcomed by vulcanizers. Since 
the discovery is so simple,.the wonder is that 
no one has reported it before. The substance 
used is nothing more nor less than cocoa 
butter and is applied as follows: 
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Clean the mold thoroughly with fine 
emery paper. Then after allowing it to 
warm up a little, go over it with a piece of 
cheese-cloth saturated with the cocoa butter. 
Next wipe till glassy and apply soapstone. 
This method of preparing the mold has 
been tried and found to work perfectly. 





Dividing Line into Odd Spaces 
with Ordinary Rule 


OUGH shop sketching for showing 

minor operations does not, of course, 
need to meet the accurate standards of 
the work sent down from the drafting rooms. 
However, at times such sketches must be 
to some sort of a scale, accomplished with 
any tools available for the purpose. 

The sketch shows a very practical way 
of dividing a line of given length into a 
certain number of parts without a regular 
scale for the purpose. Suppose a 2-in. line 
on the center of a bolt is to be divided 
and spaced off into 17 equal parts. The 
two ends of the threaded portion are laid 
off to 2 in. and parallel lines are drawn to 
the left. A standard scale is laid between 
the two lines in such a manner as to cover 
exactly 17 equal divisions on it. In this 
case it would be 8ths or 2% in. These 
are marked off to the right and carried 
over with the T-square or its substitute 


















































Spacing odd dividing lines for the 
threads of a bolt with the use of a rule 


to the 2-in. center line of the bolt. The 
same results could be secured with a pair 
of small dividers, taking only the first 
space marked off by the rule or the line 
A-B, then spacing it with the points on 
the 2-in. center line. The above principle can 
be applied to many other shop propositions, 
where rather primitive methods must secure 
fairly accurate results.—F. W. BENTLEY. 
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A Belt Joint for Use in a 
Damp Place 
HERE seemed to be no end to the 
trouble caused by a belt which had 
to be run in a wet place, for the reason 
that the joint could not be kept glued, and 
a laced end jarred the oil out of the bearings. 








A V-shaped splice with the laces in a 

straight line with the grain of the belt 
The method illustrated was adopted and 
was found to give good service in many 
other places of belt trouble. It involves a 
pointed joint. The exact center of the 
belt should be found for the pointed end; 
then it is cut and laid over the other end 
and marked for the V-notch. This will 
make a perfect joint. The holes for the 
belt-lace are marked with a square to 
make them so that the lace will run in a 
straight line with the belt. This will make 
a smooth repair for places where the belt 
must be taut and run at a high speed. 





A Dust Mulch Cultivator to Keep 
Moisture in Soil 
HE farmer’s supply of moisture for 


maturing a crop of corn often depends 
upon his skill in preserving the Spring 
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This device is dragged over a crusted surface 
to make a dust blanket above the damp soil 
season's rainfall. This may be done by 
keeping a dust mulch or ‘‘dust-blanket”’ 





with a stopper.—Paut R. Riper, Pa.D. 
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over his cultivated field. With this aim ip 
view, some farmers drag a mower wheel 
between the corn-rows. While this is suc. 
cessful in a large degree, it has been found 
that the wheel often injures the brace roots 
of the corn. 

The implement that will make the best 
mulch with the least injury to the corn is 
the one described. Procure two boards 
5 ft. long, 10 in. wide, and 2 in. thick for the 
frame. Beneath this frame run cross sec- 
tions of 2 by 4-in. material about 12 in, 
apart diagonally with frame of drag. Let 
the back ones be longer than the front ones 
and extend toward the inside of the frame. 
The frame is fastened together at the front 
end with an eye-bolt bent in a U-form go 
it can be fastened through the frame. 
This allows the drag to take an A-form if 
the chain hitch is fastened on the outside 
corners. Across the rear end is an adjust- 
able chain for regulating the width of the 
spread. This is used to allow the drag to 
spread and close, so as to accommodate 
itself to the width of the corn rows. It 
works all the ground between them, and 
does not injure the brace roots. The 
instrument is especially needed after the 
corn has become too large to cultivate with 
a cultivator.—RALPH A. PAGE. 


Collecting Gas from Mud in a 
Stream of Water 


ITH such simple apparatus as a 

bottle, a funnel and a stick, one can ° 
obtain gas from the mud at the bottom of a 
pond or stream. If wading, select a place 
where the water is waist deep or slightly 
deeper; if in a boat find shallower water. 
Punching the mud with the stick causes 
bubbles of gas to rise. Insert the neck of 
the funnel into the neck of the bottle, 
submerge both, and after the bottle has 
filled with water, hold the mouth of the 
funnel over the rising bubbles, making 
them enter the bottle and displace the 
water. When a sufficient quantity of gas 
has accumulated, remove the funnel, keep- 
ing the bottle inverted and its mouth under 
water until it has been corked. 

The gas so collected can be made to burn 
with a faint blue flame by using a burner 
composed of a cork with a quill or a small 
glass tube thrust through it. Care must be 
exercised in changing from the solid cork to 
the burner, or vice versa, to prevent the gas 
fromescaping. Usea quill which can be closed 
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Finding the Speed of a Worm-Gear 
with a Bit 


N making some experiments with a small 
I machine it became necessary to use a 
worm-gear for a transmission. — The follow- 
ing method was used to determine the speed 
required. The shanks 
of several broken bits 
were cut off as shown 
at A and connected 
with the motor by 
means of flanges, each 
oneinturn. With the 
use of different sizes of 


A 
! 



















The twist of a bit drives a straight-cut 
gear for determining required speeds 


gear-wheels and bits the speed desired was 
easily obtained. Such a gear has been 
used on a larger machine with excellent 
results.—E. J. BonIs. 





Measuring Through Obstacles by 
the Triangulation Method 


¥ trying to find the length of a pipe for 
laying a line under a house or other 
building it often happens that difficulties 
are encountered which prevent direct 
measurements. In such cases the following 
method may be used: In the illustration 
the line A-B is the one to be measured, 
C being the obstacle that prevents direct 
measurement. At the point D both A and 
AF 
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Finding the length of a pipe through an 
obstacle by the method of triangulation 


B can be seen. First, sight from point A 
over D, and beyond for a distance equal 
to A-D, to E. From B repeat the opera- 
tion, making the distance D-F equal to 
B-D. The line G when measured will be 
found to be the same length as the line 
A-B.—Pavut I. KENNEDY. 


Making a Small Syringe to Clean 
Lubricator Glasses 


HE small lubricators usually attached 
to small stationary engines do not asa 

rule have a drain-plug or valve at the base 
of the feed-glass for cleaning it. This 
makes it necessary to ‘‘blow back”’ through 
the feed-nozzle to 
empty the oil. =I 
was recently work- 
ing on a small engine 
having a lubricator 
of the above type, 
and in connection 
with the lubricator, 
due to poor run of 
feed water at times, 
the feed-glass fre- 
quently filled with 
sediment, making it A small syringe made 
impossible to see the from a lead pencil 
feeding drops of oil 
or to know whether it was working. 

The drawing shows a small emergency 
syringe made from a lead pencil and a strip 
of moderately heavy oiled paper. A piece 
was cut off from the end of the pencil and 
the lead pushed out to make the nozzle. 
The other part of the pencil was used as a 
plunger or piston. It was not necessary to 
empty the oil from the lubricator in order 
to ‘‘blow back’”’ to clean the glass, for the 
water and sediment were quickly drawn 
out by simply removing the small cap nut. 
The lubricator started as soon as the glass 
was again filled with the small amount of 
necessary condensation.—F. W. BENTLEY. 








" A Coin Used to Close Hole of 
Broken Oil Window 


HILE out on a pleasure trip with my 
motorcycle and sidecar I lost the 
oil window nut and washer on the mechani- 
cal oiler and could not run the motor be- 
cause it would pump the oil out through 
the opening and not into the motor. Being 
30 miles from the nearest means of trans- 
portation, I stood around waiting for an 
automobile or farmer to pass. I put my 
hands in my pockets and in an absent- 
minded way pulled out a handful of change. 
A quarter of a dollar I had seemed just the 
size of the little oil window. I put it into 
the place and by tapping the case with 
the screwdriver to keep it from falling out, 
made it fit in tightly. It served the same 
purpose as the window for keeping the oil 
where it belonged.—Oscar P. BECKER. 
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Twisting a Wire When Pliers Are 
Not Available 


F it becomes necessary to twist a wire 
around an object to serve as a ferrule, 
or to draw parts together tightly, and 
pliers cannot be used to get the desired 

















Twisting a loop tightly around an 
object, using a stick instead of pliers | 


twist, the method illustrated will be found 
satisfactory. It is only necessary to make 
a loose loop around the part for the band 
and to apply a stick.—A. S. THOMAS. 





Making a Plumb-Bob Level 
of a Wood Angle 


HIS simple form of a plumb-bob level 

is very efficient and is easily con- 
structed of material found on any building 
job. It consists of two pieces of wood 
fastened to a block to form approximately 
a right angle. A piece is fastened firmly 
across the two legs of the angle, and a 
staple, nail or screweye is put in at the 






A V-shaped frame of wood with 
a plumb-bob and line attached 
to be used as a carpenter’s level 


point A. Fasten to this a string and 
plumb-bob. Place the frame on two sur- 
faces as shown in the drawing. Make a 
mark on the crosspiece at the point where 
the plumbline crosses. Reverse the frame 
so that the leg B rests on one support 
and C on the other and make a mark on 
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the crosspiece where the line crosses. 
Measure off a point halfway between these 
two marks and make a permanent mark D. 
This mark will be crossed by the plumb- 
line when the frame rests on a perfectly 
level surface.—B. FrANcIS DASHIELL. 





Saving Scrap-Gum When Making 
Tire Repairs 

N repairing pneumatic tires save the 

scrap-gum. This can be returned to 
the factory for credit. The value of this 
material when returned depends largely 
upon the condition of the rubber. The 
gum should be kept separate and free 
from foreign material. When _unrolling 
gum or fabrics for cutting, unroll them so 
that the holland is on top; then roll the 
holland back. Do not destroy the holland, 
as it may be used to cover tube-plates. 





Measuring Circumference with 
Typewriter Spacing 


AVING occasion to measure a cir- 
cumference that figured out to tenths 
of an inch, and not having a rule marked to 
these divisions, I tried the following means 
of overcoming the difficulty. Going to a 
typewriter, I made a row of periods, with 
each tenth one a comma to show full 
inches, thus: 


9s <6) * = eeee ) ? 


? 

This gave me a rule marked in tenths, 
also one that could be bent around shaft- 
ing, collars, etc. As nearly all typewriters 
make ten spaces to the inch it is an easy 
matter to accomplish what seems to bea 
difficult job—J. CLAUDE CREws. 





A Durable Dead Black for the 
Inside of Cameras 


HE dead black used by most camera 

manufacturers, the composition of 
which has long been considered to be a 
secret of the trade, is a mixture of lamp 
black and celluloid solution, the latter 
being far superior to shellac varnish for the 
purpose. The lamp black is stirred in and 
thoroughly incorporated with the liquid. 
There is no difficulty in making the celluloid 
solution. Old photographic films may be 
cleared of adhering gelatine, washed and 
dried, then shredded as fine as possible. 

A solution is then made by dissolving 
acetate in amyl to the consistency of 
syrup and thinning down the acetone with 
it—H. G. Gray. 
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Winning an Athlete’s Laurels 


11I—Putting the shot, throwing the hammer, and hurling the javelin 
By Albert B. Wegener 


A technical instructor and director of athletics of twenty-seven years’ experience 


HIS class of events includes all throw- 

ing, and putting heavy objects. They 
are: the shot put, hammer throw, 
discus throw, javelin throw, and heavy- 
weight throw. For the shot put, a heavy 
lead or iron ball, weighing 8 lb., is used 
for young boys, 12 !b. size for young men, 







Hold the shot in the palm of the right hand with the 
shot resting against the neck and balance on the right leg 


and 16 and 24 lb. for large men. These 
balls resemble a cannon ball. 

A right handed putter should pick up 
and carry the shot with the left hand so 
as not to give all the work to the putting 
arm. Any kind of a preliminary run is 
allowed, but the style used by all good 
putters is as follows: Hold the shot in 







the palm of the right hand (some strong 


athletes hold it higher up on the ball of 
the thumb and fingers). The shot rests 
against the neck, elbow of the supporting 
arm extended at the side. Balance on the 
right leg with the left arm and leg extended 
toward the front of the circle, the left foot 
lightly touching the ground. Then swing 


» the left leg toward the right; kick it toward 


the front of the circle 

and at the same time 
hop on the right toot. 
Alight on both feet in the 
middle of the circle, then 
jump quickly forward 
from both feet, making a 
half turn to left and thrusting the 
shot forward and upward, alighting 
on the right foot against the toe 
‘block. Make the movement vigor- 
ously and do not make the turn too 
soon (while hopping). 

The shot must be put from the shoulder 
with one hand only, and it must never be 
brought behind the shoulder. 

In the middle of the circumference of the 
circle, at the front half, place a stop-board, 


i ee 


Swing the left leg toward the right, kick it toward the front of the circle and hop on 
the right foot. Alight on both feet in center and jump forward, making a half turn while 
thrusting the shot forward and upward alighting on the left foot against the toe block 
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and fasten it to the ground. In making 
puts, the feet of the competitor may rest 
against but not on top of this board. 

A fair put is one in which no part of the 
person of the competitor touches the top 
of the stopboard, the top of the circle, 
or the ground outside the circle. 

The measurement of each put is taken 
at the circle from the nearest mark made 
by the fall of the shot to the inside of the 
circumference ~ 
of the circle on 
a line from 
such mark 
made by the 
shot to the cen- 
ter of the circle. 

Foul puts 
and letting go 
the shot in 
making an at- 
tempt are 
counted as trial puts without result. Itisa 
foul if the competitor steps on the circle, or 
leaves the circle before his throw has been 
marked. 

Each competitor has three trial puts, 
and the best five, three more. Each com- 
petitor is credited with the best of all 
his puts. 

Beginners should first practice the “foot 
work,”’ without the shot. When starting 
to use the shot do not try to put it as 
far as you can, but concentrate upon form. 
Gradually increase the distance of the put. 
Do only ten or a dozen puts a day. To 
prevent wrist sprain wear a wrist bandage 
when putting. Do not try to get an easy, 
graceful action; the best putters work 
with snap. 


In the center at the side 
a stop-board is placed 
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Hammer Throwing 


This event is done with an object like 
a shot to which is attached a wire handle 
and grips. Like the shot it must be thrown 
from a 7-ft. circle. 

It is a dangerous sport and should not 
be introduced unless spectators can be 
kept 200 ft. away. The usual weights of 
hammers are 12 and 16 lb. 

There are two styles of throwing: The 
no-turn style and the turn style. For the 
no-turn style, stand with the feet 1% ft. 
apart, heels near the front of the ring and 
the back in the direction in which the 
throw is to be made. Place the hammer 
head on the ground well to the right of the 
circle. Start the swing to the left at arm’s 
length. Circle the hammer diagonally 
around the head two or three times, then 
hurl it backward and upward at an angle 
of 45 deg. There may be some difficulty 
in keeping the balance after the throw. 
If this cannot be overcome, the thrower 
should stand nearer the center of the 
circle so as to allow for a backward step 
if necessary. 

For the turn style, the thrower stands 
in the center of the circle in the attitude 
described. After two or three swings 
around the head the thrower turns with 
further swings (one, two, or three) and 
then hurls the hammer. These turns give 
a great impetus to the throw, but they are 
difficult. 

The turn is made as the hammer swings 
up to the left. It is a complete turn. The 





Place the hammer head on the ground well to the right of the circle and start the swing 


to the left at arm’s length; circle the hammer around the head and hurl it backward 
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stepping action during the turn is fast. 
The right foot steps to the left and over 
the left foot with a light quick spring, then 
the left swings around to complete the turn. 


s) 
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The stepping action during the turn is fast; the right foot steps to the left and over the 
left foot with a light quick spring, then the left swings around to complete the turn 


All throws, to be valid, must fall within 
a go deg. sector marked on the ground. 

A fair throw is when no part of the body 
of the competitor touches the ground out- 
side the circle. 

It is also a foul if the competitor steps 
on the circle or leaves the circle before his 
throw has been marked. 

Each competitor has three trial throws, 
and the best five, three more. Each com- 
petitor is credited with the best of all his 
throws. 

The measurement of the throws is from 
the nearest edge of the first mark made by 
the head of the hammer to the inside cir- 
cumference of the circle on a line from 
such mark made by the hammer to the 
center of circle. 











Letting go of the hammer in an attempt, 
or touching the ground outside the circle 
with any portion of the body while the 
hammer is in hand, constitutes a foul throw, 
which is not measured but which counts 
as a throw. 

In hammer throwing, if the hammer 
breaks while in the air, it is not considered 
a throw. 

Practice throwing three times a week, 
and on the other days do some sprinting, 
jumping and jogging. Beginners should 
not attempt the throw with a turn until 
familiar with the no-turn style. In start- 
ing to learn the turn do so without the 
hammer. After a while use some light 
object, and then gradually increase the 
weight until the full weight is reached. 


a 





Throwing the javelin is no different from throwing any other object of the same weight except that 
it must be thrown so that the point strikes the ground first before any part of the staff touches 
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After you are accustomed to the turns, 
daily practice should be as follows: Some 
jogging to warm up; throw without a 
turn; then with one, two, and three turns 
in succession, but without trying for dis- 
tance. Finally try for distance. 

Throwing the 56-lb. weight is a clumsy 
and uninteresting event, but is still used 
by some athletic clubs. There are two 
kinds, (1) for distance, and (2) for height. 
The distance throw is really a clumsy ham- 
mer throw. Stand in the center of the 
circle with legs spread. Place the weight 
in front on the ground. Grasp the handle 
and swing the weight backward between 
the legs, then forward and to the right 
of the right leg. From there swing it to 
the left and make a turn, as in the hammer 
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handle to the inside edge of the circum. 
ference of the circle on a line from such 
mark to the center of the circle. 

Each competitor has three trial throws 
and the best five, three more. Each com. 
petitor is credited with the best of all his 
throws. 


Special Rules for Height 


A barrel head 3 ft. in diameter is sys. 
pended horizontally in the air. 

The field judges determine the height 
at which the barrel head is to be fixed at 
the beginning of the competition, and at 
each successive elevation. 

A fair throw is one where no part of the 
body of the competitor touches the ground 
outside the circle before the weight touches 





The ancient discus thrower stood on a ‘pedestal much like an indoor pole vaulting block, with 
the right foot forward and at the lower part that is inclined in the direction of the throw 


throw, and hurlit. The throw for height 
is started like the above, then backward 
between the legs, and then upward to the 
pan. 

In making his throw, the competitor 
may assume any position he chooses and 
use both hands. 

Foul throws and letting go the weight 
in an attempt count as trial throws without 
result. 

It is a foul if the competitor steps on the 
circle, or leaves the circle before his throw 
has been marked. 


Special Rules for Distance 


A fair throw is one where no part of 
the body of the competitor touches the top 
of the circle or the ground outside the 
circle. 

_ The measurement of each throw is taken 
at the circle from the nearest mark made 
by the fall of any part of the weight or 


the barrel head, and where any part of 
the weight or handle touches any part of 
the barrel head. 

The measurement of each throw is from 
the ground perpendicularly up to the 
lowest part of the barrel head. 

The method of competition is the same 
as in the running high jump. 


Throwing the Javelin 


This ancient Greek event has been added 
with the revival of the Olympic games, 
but is not very popular. This is not dif- 
ferent from throwing any other object of 
the same weight, except that the javelin 
must be thrown so that the point strikes 
the ground before any other part. In the 
style mostly used, the javelin is grasped 
at the middle, and held with bent arm above 
the shoulder. Take a fast 15-yd. run. 
Just a few feet from the toe-block take a 
hop with the right foot (for a right-handed 
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thrower), then plant the left foot forward 
and a little to the left, throw and imme- 
diately spring from the left foot forward 
and alight on the right foot just back of 
toe-block. 

~ full-arm swing should be developed, 
as in distance throwing with a base ball. 
Practice for this event should be graduated 
and moderate so as not to strain the arm. 

The throwing takes place from behind a 
scratch line properly marked, which is a 
board 234 in. in width and 12 ft. in length, 
sunk flush with the ground. 

The javelin is held by the grip, and no 
other method of holding is permissible. 

No throw is counted in which the point 
of the javelin does not strike the ground 
before any part of the shaft. 


weight event. The old Greek style has 
been repeatedly tried, but it is so awkward 
that it has been discontinued even from 
Olympic meets. The A. L. N. A. still 
retains it in their rules but it is doubtful 
if it is ever used. 

The technic of the ancient style is to 
stand on a pedestal much like an indoor 
pole-vaulting block, with the right foot 
forward and at the lower part, that is, 
inclined in the direction of the throw. 
Hold the discus with both hands above the 
left shoulder, then bend into the classic 
pose with the discus in the right hand and 
arm extended backward; then swing the 
arm forward and spring from the right 
foot, hurling the discus and alighting on 
the right foot. 








In the modern style the discus is thrown from a circle, in which you stand with the 
legs spread, the right foot at the back of the circle and the left toward the front 


The throw is measured from the spot 
at which the point of the javelin first 
strikes the ground, to the scratch line or 
the scratch line produced. 

Each competitor has three trial throws, 
and the best five shall have three more. 
Each competitor is credited with the best 
of all his throws. The thrower must not 
place his foot or feet upon the board. In 
javelin throwing the competitor must not 
cross the line until his throw has been 
marked. In throwing the javelin, if the 
javelin breaks while in the air, it is not 
counted as a trial. 

An unlimited preliminary run is allowed 
(about a 15 yd. run is usually taken). 


Discus Throwing 


This event is also one of the ancient 
Greek events and in its modern form is 
considered by some the most attractive 


In the modern style it is thrown from 
a circle 8 ft. 24% in. in diameter. Stand 
with the legs spread, the right foot at the 
back of the circle and the left toward the 
front. Grasp the discus with the right 
hand, steadied with the left. Swing it 
backward to arm spread position. While 
holding it in this position leap toward the 
front of the circle from the left foot, make 
a full turn to the left, alighting on the 
right foot, replacing the left foot on the 
ground toward the front of the circle in 
the spread position, then again leap toward 
the front of the circle with a half turn and 
hurl the discus, alighting on the right foot 
at the front of the circle. Some athletes 
make two or three turns before throwing. 
Although that gives more impetus to the 
throw, the danger to bystanders is greater. 
The rules are the same as for the hammer 
throw, except that the circle is larger. 





946 


Changing Bag for the Moving 
Camera Operator 


HE traveling motion-picture camera 
man must carry his tripod, tilting 
and panoramic heads, camera, magazines, 
cranks, masks, dissolvers, fade-outs, filters, 

















Holes are cut in the side of the camera box 
and cloth sleeves provided in the openings 


etc., and in addition to all this, a chang- 
ing bag. With such an outfit, and often 
more, he welcomes any scheme to lighten 
or dispense with any portion of the 
equipment. One cameraman, a moving 
picture operator, is not bothered with a 
changing bag since he has had his camera 
case altered, as illustrated. 

The case is made light-proof and two 
round holes are cut in the side of the box. 
Into these holes are fastened sleeves of 
heavy black light-proof cloth with elastic 
bands sewed into the outer extremities. 
This enables the operator to put both 
magazines and films in the carrying case, 
which is then closed and locked to prevent 
accidental opening. He then inserts his 
arms in the black sleeves, reaches into the 
carrying case and changes the film with no 
danger of its being fogged or light struck. 

When the box is in use as a carrying 
case the cloth sleeves are tucked inside and 
serve as a cushion or pad to protect one 
side of the camera. The holes do not in- 
terfere with the value of the case, or its 
appearance, if it is properly made. 

This same general plan can be worked 
out by anyone in connection with a view- 
camera and its carrying case. The prac- 
ticability, however, depends on the size and 
shape of the case in relation to the size of 
the plates used, and the ease with which 
such a case can be made light-proof. In 
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most instances of this kind a new cage 
would probably be desirable, if not absolutely 
necessary. The plan is of little value to 
anyone but the itinerant photographer. 





Covering an Automobile Torque- 
Rod Support with Leather Boot 


y IS necessary to keep all working parts 
on an automobile covered as far as pos- 
sible to prevent dirt from entering. One of 
the parts which can be readily covered js 
the front support of the torque-rod. The 
torque-rod serves the purpose of relieving 
the strain on both the rear axle and the 
springs when the car is started; consequent- 
ly the ultimate result of a faulty torque-rod 
is a break-down on either axle or springs, 
Most of the torque-rod trouble may be 
traced to the dust and grit entering the 
working parts. 

The illustration shows the shape of a 
boot for covering this part. It is in the 
form of a tee, the vertical portion covering 
the opening in the support-casing and the 
horizontal part covering the end of the 
torque-rod. In order to insure the correct 
cutting of the pattern it is best to cut and 
fit a paper one for a trial. The leather 
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Pattern of a boot-cov- 
ering for torque-rod 
support. It is held 
in place by soft wire 





1 should be of very 
~ tough quality and 
well soaked in oil a few hours before being 
cut. A strong and thoroughly waxed 
twine is used for making the stitches at the 
joints.—ADOLPH KLEIN. 
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The Construction of a Fifty-Volt 
Storage-Battery 


HE increasing use of the audion bulb 
for wireless work brings up a power 
problem that is by no means easy of solu- 
tion. The necessity for using 40 or more 
volts for the amplifying circuit has troubled 
many of the experimenters who would like 
to use this efficient form of detector. The 
small flashlight batteries are in common 
use more particularly for the portable sets, 
but while they serve their purpose very 
well, their first cost and subsequent replace- 
ment make them out of the question in 
many instances. The cost of these dry 
cells is about 30 cents and it is necessary 
to use 8 or more. Although the audion 
draws but a small fraction of an ampere, 
the cells must be discarded before any 
reasonable returns are made on the invest- 
ment, as the dry cells deteriorate regardless 
of whether they are used or not. The fact 
that the audion requires such a small 
amount of current suggested that it is 
possible to construct a storage-battery that 
will require no replacements and that can 
be quickly charged at a small cost. 
Two general forms of a storage-battery 
are given, one for charging from the electric 
mains having a current in excess of 60 volts 
and the other for charging from a Bunsen, 
sal ammoniac or bichromate cell. Each 
battery consists of 24 cells made of test 
tubes having an outside diameter of 1 in. 
and a wall 3/64 in. thick, the length being 
about 6 in. The fillers for the test tubes 
are made of lead tubing 3in. outside 
diameter with a wall 3/32 in. thick. The 
lead tubing is standard stock in assayers or 
chemical supplies and the test tubes are 
standard stock. After procuring the 24 
test tubes, proceed to make a frame A, 
Fig. 1. This style of battery is for use on 
the ordinary direct current electric main. 
Lay out and mark the places for the holes 
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and bore them with an’ expansive bit to 
make a sliding fit for the test tubes. The 
flared end of the tubes will keep them from 
slipping through. It will require some 
care in boring the holes to prevent the 
board from splitting, and it may be neces- 
sary to first bore a small hole, say with a 
3/16-in. bit, for the lead screw of the ex- 
pansive bit. If the cells are to be charged 
from primary batteries the construction, of 
course, is as shown in Fig. 2. 

To make the elements for the battery as 
shown in Fig. 1, cut 23 pieces of the lead 
tubing, each 12 in. long, as shown in Fig. 3, 




















FIG.i 






STYLE OF BINDING: 
POST USED 


Test tubes 
used for cells 
in making a 
storage 
battery 


and two pieces, each 6-5/8 in. long, as shown 
in Fig. 4. The 23 pieces are perforated 
with a %-in. drill, numerous holes being 
made for a distance of 5 in. from each end. 
Then the pieces are bent into a U-shape as 
shown. The two short pieces are drilled 
for 5 in. of their length in the same manner 
and the undrilled end is bent over in the 
shape of an L. Use a sharp drill running 
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very fast for making these holes. The 
three-series eight-parallel battery shown in 
Fig. 2 requires 16 of the U-shaped pieces 
and also 16 pieces of the short L-shaped 
length. 

The filling for the lead tubes is made up 
of a thick mixture of red lead and dilute 
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3-CELL UNIT SERIES-MULTIPLE UNIT 
FIG.2 


This diagram 
shows the _§ar- 
rangement of 
the cells and 
lead fillers for 
use where the 
battery is to be 
charged with a 
current from 
other batteries 
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sulphuric acid—one part acid to two parts 
water. Be careful in making the dilute 
solution of acid. Always pour a small 
quantity of the acid in the water and stir 
vigorously. Never add water to the acid. 
The paste mixture should be about as 
thick as putty. As there must be different 
mixtures in each leg of the lead tube the 
other mixture is made up in 
the same manner except that 
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holes, then scrape off the excess so that it 
presents a smooth surface. 

Before the elements are assembled they 
must be treated for charging. One method 
is to charge the assembled battery and 
then discharge in the opposite direction, 
This operation should be repeated four or 
five times. Another way is to lay the legs 
filled with the red lead in a strong solution 
of chloride of lime, or a solution of nitric 
acid, or sulphuric acid—one part acid to 
two parts water. Allow the elements to 
remain in the solution until they are some- 
what roughened. 

If the latter method is used the battery 
is ready to assemble. This is very plainly 
shown in the illustrations. In building up 
the battery shown in Fig. 2 a single red 
lead element is placed in the end test tube 
and one leg of a yellow lead double element 
is introduced into the same test tube, the 
other leg being placed in the second tube. 
Continue by using one more double element 
and finish with a single yellow lead element. 
This makes each tube with one positive 
element and one negative, and one unit 
of three cells is complete in the series. The 
other 7 units are built up in the same 
manner. The illustration Fig. 1 shows 
plainly how the 24-cell unit is made up, 
starting with a single element and finishing 
with the opposite single element, the inter- 
mediate ones being filled with the double 
elements. 

Two binding posts are used on the 24-cell, 
as shown. The screws are passed through 
the frame and through a hole in the end 
of the element. This is plainly shown in 
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yellow lead—litharge—is /—=s 
used instead of the red lead. | 

One leg of each tube is 
stuffed full of the red lead 
mixture and its mate with 
the yellow. All of the double 
elements are treated in a like 
manner. In making up the 
smaller lengths fill half their 
number with the red lead and 
the other half with the yel- 
low; thus for the 24-series 
unit there will be two of the 
short tubes used—one filled with red lead 
and the other with yellow lead. For the 
3-series, 8-parallel unit there will be 8 short 
pieces filled with red lead and 8 with the 
yellow lead. In either case force the paste 
in so that it will be pushed out through the 
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DRILL FOR 
BINDING 
POST 
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FIG 4 


The elements are made of lead pipe cut to the right lengths, 
bent into shape for entering the cells and drilled for holes. 
Each tube has one positive and one negative element 


B, Fig. 1. For the 3-series, 8-parallel unit 
there are required 16 binding posts, two for 
each unit. The posts are fastened in the 
same manner as for the 24-cell unit. The 
reason 16 posts are needed is that the cells 
must be connected in parallel for charging 
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and then disconnected and connected in 


series for use. ; 
The electrolyte is made of a mixture of 


sulphuric acid and water. Commercial 
acid of about 1.835 specific gravity should 
be diluted with clean rain or distilled water. 
Mix the solution in some kind of a glass 
or glazed crock, using the proportion of I 
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Two groups of primary batteries are con- 
nected in parallel and eight of the storage units 


part acid to 4 parts water. The resulting 
mixture should be about 1.180 specific 
gravity. Always pour the acid into the 
water in a very small stream, stirring vigor- 
ously at the same time. When the solution 
has cooled pour a sufficient quantity into 
each tube, making the level come to within 
¥4 in. of the top of the tube when the 
elements are in place. 

In usual practice 40 to 60 ampere-hours 
capacity is allowed for each square foot of 
positive plate, measuring both sides of the 
plate. The thickness of the plate, unless 
great, is disregarded. It is well to 
know that the electrolyte penetrates only 
about 1/16 in., so that any excess of in. 
in the thickness of a plate is solely for 
mechanical strengthening of the plate and 
is useless in an electrical capacity. As the 
elements of these batteries are round, only 
the surface can be figured. The tube being 
34 in. in diameter and 5 in. long makes a 
surface area of about 6 sq. in. In allowing 
50 amperes per square foot, the ampere- 
hour capacity of one cell of this battery 
will be about 2. The average charge or 
discharge voltage is about 2 and the watt- 
hour capacity of each cell will be 4, thus 
making a 24-cell battery a 96-watt-hour 
capacity. While it is possible to draw 
more current from the battery than is 
rated, yet it is not advisable to do so, as 
that ruins it quickly. 

_ Each cell of storage-battery, regardless of 
its length, width and number of plates, will 
give after a full charge about 214 volts, and 
the voltage required to charge any number 
in series is equal to 244 times the number 


in series. Thus, the 24-series battery, 
Fig. 1 (since they are all connected in series) 
will require 60 volts. In the 3-series, 8- 
parallel battery, three cells are in series 
and the voltage will be 7144. Usually more 
voltage than is actually necessary is pro- 
vided—about 1% to 5 volts per group. This 
extra voltage lessens the danger of having 
the storage cell discharge back into the 
charging source, the voltage of the storage 
cell exceeding that of the charging source. 
The 24-series battery requires about 62 
volts and the 3-series, 8-parallel battery 
requires 8 volts. 

To charge a storage-battery with its 
maximum ampere-hour capacity—that is 
to say, to charge an 80-ampere hour battery 
with 80 amperes for one hour—would 
probably ruin it. The best rule to follow 
is to charge at the 8-hour rate. Thus a 
battery may be charged in 8 hours, which 
is the normal rate, or it may be charged 
in 7, 6, 5 or even 4 hours. In charging this 
battery the 8-hour or normal rate is de- 
termined by the cell capacity divided by 
the 8 hours, which would equal 25. That 
is to say, each cell is to be charged with 
4 ampere for 8 hours. The 7-hour rate 
is 2+7, and so on; but under no circum- 
stance should this or similar small batteries 
be charged at less than the 4-hour rate. 
Another good rule to follow is to allow a 
charging rate of .04 amperes per square 
inch of positive surface. It is apparent 
that the foregoing methods of calculation 
can be used to find the capacity and the 
charging rate of any size storage cell in 
common use. 

The resistance necessary to be placed in 


DISCHARGING 


HE 
TTT TTT TT 
TO AUDION 


FIG.6 


When used in a discharge, connections from 
the battery binding posts are made in series 








series with the battery on a 110-volt direct 
current main to lower it to 62 volts, the 
amount necessary for the 24-series battery, 
will be 192 ohms, for the normal 8-hour 
rate. In using current from a 220-volt 
direct current main the same procedure 
may be carried out to determine the re- 
sistance necessary to reduce the current to 
62 volts. This will require 632 ohms for 
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the 8-hour or normal rate. With the 3- 
series, 8-parallel battery the most con- 
venient way is to charge it with bichromate 
batteries. These cells are cheaply and 
easily made of zinc and carbon scrap. They 
have a potential of about 2 volts and are 
high in amperage. Connect the two groups 
of 5 in series and place the two groups in 
parallel. Also connect the 8 units of 
storage-battery in parallel and connect with 
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FIG.7 
When the storage-battery is used on an 
audion it is necessary to supply an end switch 


the bichromate batteries. Be sure to con- 
nect the zinc element of the bichromate 
cells with the negative of the storage- 
battery. This is shown in Fig. 5. This 
method of connecting the storage cells in 
parallel series is only for the purpose of 
charging. When used on the discharge 
they must be disconnected at the binding 
posts and connected in series as in Fig. 6. 

The cells during the charge should give 
off gas. Toward the end of the charge 
they should gas freely. A failure to gas is 
a sure sign something is wong. An insuffi- 
cient voltage or a short circuit in some one 
cell may be the trouble. When the negative 
begins to gas freely, or when the electrolyte 
turns to a milky color, it is a good sign that 
the cells are charged. A slight overcharge 
will do no harm. An overcharge is fre- 
quently used to clean out the elements. 

The battery fully charged will give a 
voltage of about 60 when connected in 
series. To provide the most efficient volt- 
age for an audion it is necessary to supply 
an end cell switch, as shown in Fig. 7. 
The voltage will soon drop to about 50 
where it remains practically for the life 
of the charge. Do not discharge to a 
lower voltage than 42. A light charge 
should be given every two weeks. 
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A New Wireless Station on the 
African Coast 


A NEW wireless station has been erected 
on Cape Juby, on the African coast. 
In cases of need at sea the service is avail. 
able for ships in distress. As the installa. 
tion on Teneriffe Island is less than 109 
miles from the Cape Juby plant, communi. 
cation with the Canary Islands is possible 
and, through them, with the Spanish 
mainland. 

Cape Juby is a sandy and practically 
barren projection into the Atlantic Ocean 
some 67 miles from the Island of Fuerteven- 
tura of the Canary group, and in the same 
latitude. It is a part of that section of the 
western Sahara which extends along the 
Atlantic coast and connects the Mogador 
district with that of the Rio de Oro. The 
last named was recognized as Spanish 
territory by the treaty of Paris of 1900, 
Water is very scarce on the cape, although 
it can be obtained in the ravines by sinking 
wells. The interior region is said to support 
great numbers of sheep and to produce 
excellent crops of wheat, barley and corn. 
The ocean fisheries at this point are very 
abundant. 





A Light Signal to Designate a 
Blown Fuse 


HERE there are a number of fuses on 

one block and the block is placed in a 

dark corner, a blown fuse is hard to locate 
without a light or pocket flashlamp. To 
eliminate the wiring for a lamp and havea 
light ready to locate the burned-out fuse the 
arrangement shown was'installed. Each of 
the fuse-cartridges in the block was 
shunted through a low candlepower lamp. 
Such a lamp will not affect the rating of a 








A low candlepower lamp glows when the 
fuse is blown and until another is installed 


fuse to any extent and will not glow until 
the fuse is blown.—JEssiE C. HASKELL. 
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Testing Bell Circuits with 
Ordinary Dividers 


N making tests on a bell circuit it is 

usually necessary to remove the insula- 
tion or make connection only where the 
wire is bared; however, the method illus- 
trated here can be employed without harm 
to the insulation. An ordinary pair of 
dividers is used, their points being thrust 





The points of the dividers are thrust into 
the insulation until they touch the wire 


through the insulation until they touch the 
wire within. When the divider-points are 
removed the tiny holes they made will close 
sufficiently so that the insulation will be as 
perfect as before —Epwarp R. SMITH. 





Changing a Direct Current Bell 
into an Alternating One 


O change a direct current bell into an 
alternating one on which a step-down 
transformer is used, make the connections 
in such a manner that the two poles of the 
magnet go directly to the binding posts 
of the bell; next connect in series with a 
32-candlepower carbon filament lamp or 
the secondary of a transformer and adjust 
the clapper spring.—AURELIO SIERRA, JR. 





How to Make a Solderless 
Joint on Wire 


T is difficult to make a good wire con- 

nection when solder is unavailable, 
however with the following method a very 
good joint can be made. Scrape about 6 
in. of the wire to be connected, making 
sure that all rust or grease is thoroughly 
removed, then twist the wires tightly 
together. A piece of tinfoil about 1 in. 
wide is then wrapped tightly around the 
twist. Be careful not to tear it. Then 
apply another layer or two of the foil and 
wrap it over with tape, so that no corroding 
substance or rain can enter the joint. Pull 
the tape very tight so as to insure a 
good connection between the tinfoil and the 
wire. Then paint with asphaltum. This 
method is only to be used in case of emer- 
gency.—ALEXANDER V. BOLLERER. 


Precise Resistance Measurement by the 
Voltmeter-Ammeter Method 


HIS article is intended for the every- 

day shop man and the average 
electrician. The measurement of resistance 
can be made very precise by the method 
given. 

Two important points are: To be sure 
that the instruments read correctly to .1 
of one per cent, and to take ten or more 
readings for each measurement. The 
resistance for each reading should be 
computed and the average taken of the 
several readings for the final value. 

The theory of this method depends upon 
Ohm’s law: E=IR. The accuracy of the 
results depends upon the readings and the 
manner in which the instruments are con- 
nected with the resistance. A high resist- 
ance can not be connected in the same way 
as a low one. 

It is well to know whether ‘to connect 
the voltmeter across the resistance, or the 
resistance and ammeter together. For this 
reason the nature of the sample should be 
studied before an attempt is made to 
measure it. 

For example, let a voltmeter be connected 
across a high resistance only. The ammeter 
in the circuit will record the current 
through both the resistance and the volt- 
meter, as they are in series with the 
ammeter. There will be a very small 
current flowing. If the resistance to be 
measured is greater than the voltmeter’s 
resistance more current will flow through 
the voltmeter than through the resistance. 
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Diagrams showing location of ammeter in 
line for measuring resistance accurately 


In this case (problem 1) the ammeter 
should be connected in series with the 
resistance. The voltage drop across the 
ammeter is very small compared to that 
in the resistance. The per cent of error 


will be very small when measured. 
Now consider a low resistance with a large 
First, notice 


current flowing (problem 2). 
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the connections in first diagrams. The 
ammeter will read correctly, but the volt- 
meter records the voltage-drop across both. 

This arrangement is very much in error 
because the drop in the ammeter is greater 
than in the resistance. In problem 2 the 
voltmeter is connected across the resistance 
only, as in second diagram. The current 
flowing through the voltmeter will be very 
small compared to that flowing in the 
resistance. The per cent of error in the 
ammeter is small. The voltmeter in the 
connections shown will read correctly. 

A simple problem may serve to make 
clear the described method. What is the 
correct resistance of a 40-watt lamp? The 
ammeter is a milliammeter, resistance of 
.045 ohm. The voltmeter has a resistance 
of 15,000 ohms. The voltmeter reads 
110 volts and the ammeter .3636 amp. 


SOLUTION: 
Problem 1. VOLTMETER AcROss REsIS- 
TANCE. 


The current through voltmeter, by 
Ohm’s Law, equals 
110 
——— =.00734 ampere. 
15000 
The current through resistance equals 
.3636 — .00734 =.35626 ampere. 
Per cent of error, 
-0073 
= 2.43 per cent. 
-35626 
The voltmeter records correctly. 


Problem 2. VOLTMETER ACROSS RESISTANCE 
AND AMMETER. 
Voltage across ammeter, 
.3636—.045 =.1638 volt. 


Voltage across resistance, 
110.0000 — .1638 = 109.8362 volts. 
Per cent of error, 
.1638 
—————— = .149 per cent. 
109.8362 


The ammeter records correctly. 


The ammeter in problem I reads too high 
by 2.43%, or about 1.51 ohms. From the 
arrangement in problem 2 the voltage reads 
too high by only .149%, or an equivalent 
of .0595 ohms. 

From the foregoing method a rule may 
be summed up as follows: When measuring 
a high resistance, connect voltmeter across 
resistance and ammeter both; when meas- 
uring a low resistance, use voltmeter across 
resistance only.—T. E. MARTIN. 





Increasing the Efficiency of the 
Poulsen Arc Generator 


~s THE past the Poulsen arc generator of 
undamped or sustained waves has 
usually been used directly in series with the 
antenna in which it operates. The eff. 
ciency of this arrangement is variously 
stated as from 15 per cent to 50 per cent, 
depending largely upon the constants of the 
circuits and the details of design of the arc 
generator itself. The wide use to which 
generators of this type have been put in the 
past few years, in the United States Navy 
and elsewhere, 
has caused a 
7 good deal of 
study to be put 
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cuits it has 
been found 
possible to in- 
crease materi- 
ally the output 
of a single arc oscillator, and some results 
have been secured which would appear 
most surprising to those who are familiar 
with only the older forms of the apparatus. 

United States patent number 1,179,353, 
issued in 1916 to L. F. Fuller, shows one 
method of increasing the radiation or 
antenna current produced by an arc 
generator. As indicated in the figure, the 
only material change is that of adding the 
two condensers I and 2. The first of these 
is placed directly in series with the arc 3 
(which is supplied with power through the 
leads 4 and 5 in the usual way), and the 
second is shunted about the arc and the 
first condenser. Above the arc and shunt 
circuit is connected the loading inductance 
6, with a small portion arranged to be short- 
circuited by means of the signaling key; 
the high potential end of this coil is led 
directly to the aerial 7. The capacity of 
the two condensers is adjusted by trial, 
and depends upon the size of the antenna 
and the power of the arc. When the best 
values are used, the antenna current 
is often more than doubled without using 
any more power than normally. 
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The effect of the added condensers is to 
reduce the effective resistance of the aerial 
circuit. In the old lay-out all of the an- 
tenna current passed through the arc 
itself, and this of course occasioned large 
resistance losses. In the new arrangement 
the larger part of the radiation current 
passes through the shunt condenser, which 
has a much lower effective resistance, and 
the wasted power is greatly reduced. By 
shunting the condenser I with a circuit 
containing inductance and resistance in 
the proper proportions, the impedance of 
the arc circuit is still further increased and 
still more of the main antenna current 
forced through the shunting condenser. 
This causes still further gains in efficiency. 

With a 5 k.w. arc the antenna current 
has been increased 100 per cent by making 
the condenser I equal to and that of the 
condenser 2 twice the capacity of the 
antenna. Using a 50 k.w. generator, the 
current has been pushed up 74 per cent by 
suitable adjustment of the condensers, and 
then additionally increased I1 per cent 
by adding the shunting circuit of inductance 
and resistance. It is important to keep the 
inductance of the leads 4 and 5 very small. 
It would appear that circuits of this sort 
should be of considerable value in arc 
working, for not only is the efficency of 
the system markedly increased but the 
tuning of the system is made much sharper 
and difficulties due to the radiation of 
extraneous wavelengths are cut down. 





Making a Tuning Coil Slider with a 
Good Contact 


N making up wireless receiving equip- 

ment it is often necessary to have a 
slider which moves easily and yet makes a 
good electrical contact. The following de- 
scribes a type which has been used with 
satisfaction. A piece of sheet-brass 1/32 in. 
thick and 34 in. wide is needed. The length 
depends on the size of the slider rod, but 
the dimensions given are for rods 5/16 in. 
square. 

Cut the brass strips to size and bend the 
square corners 5/32 in. on each side of the 
middle. Bend two other square corners 
5/32 in. from each end. This gives a rec- 
tangular tube 5/16 in. wide inside measure- 
ment and about 4 in. high. There is left 
a 3/16 in. space after the rod is in place. 

Place the seam at the top and solder a 
brass strip 5/16 in. wide and 1 %& in. long, 
lengthwise of the tube. Bend the ends as 


shown in the sketch so that they will exert 
considerable pressure on the rod when it is 
inserted in the tube. Drill a hole for a 
small machine screw through the spring 
and tube. 

On the opposite side solder a phosphor- 
bronze strip which should be bent, as 


PHOSPHOR BRONZE 





'A slider made of sheet brass and a spring to 
make perfect contact with the coils of wire 


shown, to make contact with the winding 
of the primary. The length of this strip 
and its width at the point of contact will 
have to be determined by the builder. It 
should be long enough, however, to provide 
sufficient pressure and still not catch on the 
turns of the coil. For a handle the hard 
rubber grip from the generator crank of a 
magneto telephone is satisfactory and may 
be attached to the slider by means of a 
machine screw and nut, the screw passing 
through the hole which has been already 
drilled in the tube.—D. R. LEwis. 


A Simple Experimental Spark-Gap 
in a Case 


BASE, A, is turned out of wood on a 

lathe and then given two or three 
coats of varnish. 
The inside diameter 
of this base should 
be just large enough 
to permit the glass 
bell jar B to fit snug- 
ly in it. 

An ordinary 
spark-gap is mounted on the base and the 
connections brought through the base and 
sealed to prevent the leakage of oil. 

Enough good transformer-oil C is then 
poured into the base to cover it 14-in. thick, 
and the bell-jar is placed in position. This 
makes the gap air-tight and, by reducing 
oxidation, aids in producing a humming 
tone in the receivers. 











A spark-gap inclosed 
in an air-tight case 
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Increasing the Efficiency of a 
Receiving Outfit 


H. RENDAHL’S U. S. patent No. 

e 1,175,472, recently issued, shows how 
a crystal detector may be coupled to a 
tuned receiver in such a way that. the 
sharpness of tuning can be changed with- 
out affecting the resonant frequency. In 
older methods of coupling the detector to 








The antenna is connected with the ground 
through the load coil and transformer primary 


the resonant circuits, any change in the 
transformer leading to the detector caused 
a change in the tuning also. Thus, when 
the detector was tightly coupled for weak 
signals with moderate selectivity, 600 meter 
waves might tune at 40 degrees setting of 
the secondary condenser; while if the coup- 
ling were loosened to tune more sharply 
the same wavelength might be tuned at 
only 30 degrees. This inconvenience is 
eliminated by the use of the arrangement 
shown in the figure. 

The antenna is connected with the ground 
through the variometer load-coil V and the 
transformer primary K. The secondary K, 
has in series with it the tuning condenser 
C, the loading inductance L, the tuning 
variometer V2 and the coupling variometer 
V;. Across the coupling variometer is con- 
nected the primary P; which has very 
tightly coupled to it the secondary Pp». 
The detector D, telephones T and blocking 
condenser B are connected as shown. Coil 
P, may be wound in ring form as a layer 
which lies directly between two other layers 
connected together to act as coil P2. When 
the coupling is as tight as in this case the 
primary winding acts practically as a simple 
ohmic resistance, for its inductance is al- 
most entirely neutralized by the opposing 
currents in the secondary. 

The coupling of the detector to the 
secondary circuit is changed by means of 
variometer V;. With this at its maximum 
value of inductance the greatest amount of 
energy is fed to the detector, while when 
V, has minimum inductance the potential 


across the detector is least. Since the 
coupling variometer is shunted by the al- 
most purely resistive coil P;, which is not 
of high resistance, its inductance is not 
effective in the tuning of the secondary cir. 
cuit. 

Therefore it is possible to withdraw the 
energy for the detector at any desired rate 
without having to retune. The loudest 
signals are usually secured when the effect. 
ive resistance of the detector is adjusted, 
by means of Vi, to a value equal to the 
effective ohmic resistance of the entire cir. 
cuit without detector. By the use of such 
an apparatus it is often possible to consid- 
ably increase the receiving efficiency of the 
wireless outfit. 





Connections for Vacuum Tubes to be 
Used in Wireless Telephony 


N THE illustration the microphone M is 
in an intermediate oscillary circuit, 
which is excited by a generating tube, JV. 
The intermediate circuit is also coupled 
inductively with a three-electrode tube of 
large dimensions arranged for amplifying 
the oscillations occurring in the microphone 
circuit. 

By adjusting the steady potential acting 
at the control electrode of the second tube 
it is possible to arrange that uniform 
oscillations applied to it have no effect on 
the annode circuit, and then only the 
microphone variations are magnified. If 
this be done, the second tube may be made 
the same size as the first; or the micro- 



































Diagram showing connections for a vacuum 
generating tube to produce oscillations 


phone circuit may be arranged between the 
two coupled inductances belonging to the 
generating circuits of the tube V in which 
case the second tube will not be necessary. 
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A New Rotary Variable Condenser 


A simplified method of construction 
within the scope of the amateur 


By R. U. Clark, 3d 


HE innovation which the author has 

worked out for building rotary con- 

densers, consists in separating the 

fixed and movable plates the correct dis- 

tance from each other by means of a simple 
lead casting for each set. 

The instructions outlined herewith make 
it a simple matter to construct two excellent 
rotary condensers, at a small cost and with 
little labor. The tools and materials 
required are readily obtainable. 

The dimensions specified are those em- 














MAKE 11 OF NO.28 
ALUMINUM 


MAKE 12 OF NO.22 
ALUMINUM 











MAKE 24 OF NO 40 
CARDBOARD 


MAKE 2 OF Mie" 
BRASS 











Dimensions of aluminum, brass and card- 
board plates for making a rotary condenser 


ployed in making the complete condenser 
illustrated. Although the fixed plates in 
this view may appear rather far apart, as a 
matter of fact they are separated by only 
5/64 in., and nearly half of the space 
between them is taken up by the rotary 
plates; also it should be noted that the 
greatest diameter of the condenser casting 
is but 314 in. 

In the completed condenser, the fixed and 
movable plates are separated only 1/40 in. 
which makes the instrument very compact. 
The fixed plates are 3 in. in diameter and 
1/64 in. thick. The rotary plates are also 
relatively larger, in proportion to the size of 
the fixed plates, than is the rule in con- 


densers. The rotary plates are made of 
thicker material than the stationary ones in 
order that they may have maximum flat- 
ness of surface, and also that they may hold 
their trueness better. This makes it pos- 
sible to separate the fixed plates a greater 
distance, which is desirable for many 
reasons. In case the experimenter should 
desire to make the clearance of the plates 
less than specified, thicker rotary plates 
should be used. The space between the 
fixed ones, however, should not be di- 
minished. 

The tools required in making the con- 
densers are as follows: one coping or jig- 
saw, and one hack-saw; one 17/64-in., one 
Y-in. and one \%-in drill; a small vise, 2 
small clamps, a drill stock, and a flat file. 
These are practically the only tools abso- 
lutely necessary; however, certain con- 
venient accessories will be mentioned from 
time to time in the course of this article. 


The materials required are as follows: 


Two 3-in. round brass disks, 1/16 in. thick. 

One aluminum sheet about No. 22 gage, 12 by 9 in. 

One aluminum sheet about No. 26 to 28 gage, 
12 by g in. 

Smooth cardboard or bristol board, 1/40 in. 
thick, and of sufficient area to make thirty 3-in. 
disks. 

Two pounds of lead. 

Two brass machine screws, round or fillister head, 
about 2 in. long by 4 in. in diameter, with nuts. 

One piece of fiber 2 by I in., and 3/16 to 4 in. 
thick. 

Eight flat head brass machine screws about 4 by 
34 in. with 16 nuts to fit. 

Two hard rubber or composition typewriter roller 
knobs with long metal bushings. 

Four small binding posts fitted with flat headed 
brass bolts. 

Two old disk records, or ten-cent phonograph 
records. 

One round pasteboard box about 3% in. in 
diameter by about 114 in. deep. 


The first step is to cut the sheet alumi- 
num into 3-in. squares. This can best be 
done on a tinsmith’s cutting machine, or 
with bench shears, as when cut in this 
manner the thin metal will not be bent, and 
none will be wasted in clippings. When 
this has been done the thin sheets should be 
cut into 3 in. circles, and the thicker pieces 
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A into disks 2-11/16 in. in diameter. A 
tinsmith can do this on a circle cutting 
machine in a few minutes. Care should be 
taken not to bend these disks. 

The 3-in. aluminum disks B, 11 of which 
can be used, should now be clamped 
between the two 3-in. brass disks C, all 
edges lying 
flush, and a 
17/64-in. hole 
drilled through 
the exact center 
of the entire 
pile. If held in 
a vise care 
should be taken 
not to bend the 
disks by using 
too much pres- 

















sible the jaws of 
the vise should 
be lined up par- 
allel to each 





























other, to pre- E 
vent uneven 
pressure. The types of disks 
In case the and washers to be 
. placed on machine screw 
experimenter 


desires to make his own disks from the 
aluminum sheets, it will be found a simple 
matter to saw out all the 3-in. disks at once, 
by clamping the squares between the two 
3-in. brass plates mentioned, and following 
the outline of them with a hack-saw. When 
this has been done all of the disks can be 
put in shape with a file. 

After the center holes have been drilled in 
the 3-in. disks, and while they are still 
clamped between the brass disks, 6 holes 
YZ in. in diameter should be drilled as near 
to the edge of the disks as possible. These 
can be equally spaced around the cir- 
cumference. 

The smaller aluminum disks are now to 
be clamped between the 3-in. disks of brass, 
in such a manner that the centers of all lie 
in a straight line. While held in this 
position a 17/64-in. hole should be drilled 
through these aluminum plates, using the 
holes in the brass disks as guides. 

Now through the entire set of plates just 
mentioned, four %-in. holes must be made 
equidistant from each other, with their 
centers 5/16 in. from the center of the 
17/64-in. hole in the middle of these plates 
as shown at A. All burrs around these 
holes must be removed with a flat file, 
when the disks are separated. 


Popular Science Monthly 


Next, the cardboard sheets, mentioned 
under the list of materials, should be cut 
into 3 in. squares and drilled through the 
center with a 17/64-in. drill as shown at D 
They should then be clamped between the 
smaller aluminum disks, say 5 disks on each 
side, and held together by one of the large 
machine screws mentioned, which can be 
passed through the holes in the center of 
the aluminum and cardboard. By sawing 
around the outside of the aluminum disks 
with a hack-saw, all of the cardboard 
squares can be sawed into disks 234 in. in 
diameter at one time. 

As soon as the above steps have been 
taken, 24 of the cardboard circles should be 
made into washers by sawing out the 
centers to form a round hole %& in. in 
diameter. This can be accomplished with 
a coping saw in a very short time. 

When the work mentioned above is 
completed, the 3-in. aluminum disks B 
should be clamped between most of the 
cardboard washers, about 10 to a side, in 
such a manner that the centers of the 
washers and the disks line up throughout. 
By starting from the center hole with a 
coping saw, as in the case of the cardboard 
washers, the centers of the large aluminum 
disks can be sawed out to the same extent 
as the cardboard washers. 

If the instructions so far have been 
adhered to, 4 sets of plates and washers 
should be the result as illustrated. The 6 
cardboard disks with the 17/64-in. holes 
are not shown in the drawing. All the 
rough edges and burrs should be removed 
from all parts with a flat file, due care being 
taken not to bend the metal pieces. 

All of the small aluminum disks when 





























The appearance of each of the two halves 
after being cut in two with a hack-saw 


completed should be perfectly flat across 
the surface when tested with a straight edge 
in several directions. The best and easiest 
way to straighten the plates which are 
warped, is to heat each one separately over 
a blue flame for a few seconds, taking care 
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not to melt the aluminum. They should 
then be stamped between a flat piece of 
marble, such as a table top, wash bowl top, 
etc., and a hard flat surface 3 or 4 in. 
square. A blow of from 10 to 15 Ib. with an 
ordinary hammer is sufficient. Two pieces 
of marble were used by the author to 
straighten the disks, with excellent results. 
The large aluminum plates do not need to 
be straightened unless badly warped. 

The small piece of fiber, included in the 
list of parts, can now be sawed into two 
j-in. squares, and these drilled through the 
exact center with the 17/64-in. drill, and 
then bolted to the 3-in. brass disks, both 
pieces on one side, so that four )-in. holes 
can be drilled in the fiber to correspond 
with those in the brass plates near the 
center. When this is done these four small 
holes in the brass disks should be counter- 
sunk with the 17/64-in. drill, on one side of 
each disk. 

In the exact center of the bottom of the 
round pasteboard box, mentioned under 
“materials,” a 17/64-in. hole should be 
urilled, and one of the large brass machine 
screws inserted from the outside of the box. 
An extra heavy pasteboard washer 234 in. 
in diameter with a 17/64-in. hole in the 
center, should next be slipped over the 
machine screw and pushed to the bottom of 
the box, inside. This washer should be 
about %-in. thick. It should be followed 
by two or three of the thin cardboard 
washers which were not sawed out in the 
center. 

One of the brass disks can now be slid 
down on the brass bolt, the side on which 
the holes were countersunk facing up. 
Wire nails with their heads removed should 
next be placed in each of the four counter- 
sunk holes, points up; also two opposite 
holes near the circumference should have 
nails so inserted in them. 

By placing the various disks and washers 
over the machine screw, and using the nails 
in the %-in. holes as guides, a pile of parts 
should be built up in the following order: 
1 brass disk, 2 cardboard washers, I small 
aluminum disk, 1 cardboard washer, 1 
large aluminum disk, 1 cardboard washer, 
I small aluminum disk, etc., ending with the 
other brass disk, placed countersunk side 
in, and preceded by 2 washers of cardboard, 
as at E. 

The four center nails should now be 
removed, care being taken not to disturb 
the pile of parts, and the few remaining 
cardboard washers, with the small center 
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holes, placed on the machine screw, and 
held down tight while a nut is put on the 
machine screw, and turned down as hard as 
possible by hand, and one complete turn 
with pincers. Too much pressure should 
be avoided, as it is only desired that the 
parts should be held in place so as to lie 
flat against each other, without reducing 
the thickness of the cardboard through 




















The mold of wood which is clamped in place for 
running molten lead over the movable plates 


compression. A quarter sectional view of a 
completed pile is shown at E. 

If all the steps indicated have been 
properly followed out, there should be a 
fairly uniform annular space between the 
pile of disks and the wall of the box. Into 
this space sufficient melted lead should be 
poured to cover the complete pile of disks 
to the top edge of the last piece of card- 
board after the 2 nails near the edges of the 
disks have been removed. The molten 
metal should be heated in two small pans or 
ladles for a short time after melting, and all 
scum and dirt removed from the top. 
When this has been done two streams of 
melted lead can be poured in simul- 
taneously, from opposite points near the 
edge of the round box. 

The lead should be run as quickly as 
possible without spattering. It must be 
kept going till the necessary amount has 
been poured. 

As soon as the lead has cooled the 
machine screw can be taken out and the 
complete casting removed from the box. 
When this has been done the stray pieces of 
lead can be cut from the top of the pile, so 
that the cardboard can be removed from the 
top as well as from the bottom. 

The four nails which were removed from 
the small center holes should now be re- 
inserted and melted paraffin should be 
poured into the 17/64-in. hole in the center 
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of the plates, after the bottom of this hole 
has been stopped up with a short plug. 

It will now be found a very simple 
matter to saw diametrically across, through 
the entire pile of plates, with a fine-toothed 
hack-saw. Care should be taken to make 
the cut run straight through the center of 
all the disks from the top to the bottom of 
the pile. The paraffin mentioned acts as a 
lubricant for the saw and prevents the 
central portions of the small aluminum 
plates from being bent. The dividing cut 
should run midway between the two sets of 
small holes near the center of the plates. 

As soon as the plates have been sawed in 
half and after the plates have been slightly 

















Strips of brass used as bearings can be moved 
in or out and sideways for adjustment 


heated to melt out the wax in the middle the 
nails near the center can be removed. The 
small spaces between the plates can be 
cleaned out with an old toothbrush, to 
remove any small metal shavings which 
may remain. Each of the two halves 
should be like the one shown at F. 

One of the machine screws can now be 


fitted with the two pieces of fiber men-. 


tioned and clamped to one pile of parts, so 
that the machine screw fits into the semi- 
circular hole now left in each small alumi- 
num plate. 

The two pieces of fiber, which are held 
against the brass plates by the tightened 
nut, should be so positioned that the small 
holes drilled in them line up with the 
corresponding holes in the brass plates, 
which should now be filled with putty, and 
this should be smoothed off flush with the 
plates on the inside. 
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A semi-circular mold should be made by 
boring a %-in. hole in a strip of soft wood 
about 1 in. wide by %-in. thick, to within 
1/16 in. of one face of the piece, and then 
splitting this piece in the direction of the 
hole through the center. The two halves 
are then finished by making a cut the ful] 
length of each hole, thus forming the 
wooden mold shown at G. In this view 
one piece is shown in position at the to 
while the lower piece is tilted back to show 
its construction more clearly. 

When properly clamped in place this 
mold can be filled with melted lead, which 
should be poured quickly and run from end 
to end of the mold while pouring, or poured 
in a broad stream. The best results are 
obtained by heating the lead in a heavy 
ladle from which it may be poured; but in 
case a thin pan is used, the metal should be 
heated again for pouring after it has been 
melted. The illustration shows the lead 
already poured. 

It will now be possible to take away the 
movable plates from the fixed. Hang the 
parts between the jaws of a vise after the 
head of the machine screw has been sawed 
off, and the pieces of fiber and nut removed, 
using the machine screw as a support and 
lightly tapping both ends of the fixed 
plates simultaneously with a U-shaped 
metal or wooden bridge and a hammer. 
Considerable care should be taken not to 
warp the rotary plates by uneven ham- 
mering. 

Having separated the plates it will be 
found a simple matter to remove the card- 
board washers, either by shaking them out 
or picking them out with a pin or needle. 

All of the plates should have their edges 
gone over with a fine nail file to remove any 
rough spots or burrs caused by sawing. 
The lead castings on the movable plates 
should be touched up also. Both ends of 
these castings should be filed down about 
1/64 in. All this should be done with 
great care. 

The two fiber pieces, which are to be 
used in pouring the center lead supports on 
both sets of rotary plates, can now be 
sawed in half, thus making four pieces in 
all, oblong in shape. These should be 
split with a saw for a distance of 34-in. from 
oneend, makinga 1/16-in. cut, which should 
run parallel to the largest faces of the 
fiber. The pieces may next be bolted to 
the brass plates with the small machine 
screws, after the putty has been removed 
from the countersunk holes. The heads of 
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these machine screws are filed down, so that 
they can be easily put in place and will rest 
flush with the surface of the plates. 

From a strip of soft brass 1/16 by 
5/16 in., two I-in., and two 2-in. lengths are 
cut. The ends of these, which should be 
cut squarely, should now be bent over, the 
short pieces once, and the long twice, to the 
extent of 3@-in., and 4-in. holes drilled in 
the center of each little square hill thus 
formed. Now }%-in. holes should be drilled 
near the flat ends of the long strips, and 
countersunk on the sides opposite the hills. 

A short brass strip should now be 
slipped on the short end of each rotary 
plate shaft, and a long strip on each long 
end, hills facing up asin Hand J. These 
pieces can be slipped into the channels in 
the pieces of fiber as shown, and then ad- 
justed by moving them in and out, as well 
as from side to side, till the rotary plates 
line up well enough to be swung into 
position between the fixed plates. The 
flat headed binding-post bolts can now be 
inserted in the holes in the ends of the long 
bearing strips. 

The shafts for the rotary plates should be 
sawed off so as to extend 14-in. beyond the 
top bearings, and the metal bushings on the 
composition knobs drilled with the 4-in. 
drill to a depth of %%-in., unless they 
already fit the shafts, as in the case of those 
bought by the author. Those knobs should 
now be placed on the shafts and adjusted to 
such a position that the fixed and movable 
plates will, when the knob bushings rest on 
the top bearings, be equally separated from 
each other, when in the full capacity 
position. 

Now tighten the set screws in the knob 
bushings and adjust the upper and lower 
bearings little by little, until the centers of 
the fixed and rotary plates lie as near as 
possible in one straight line, without causing 
any of the plates to touch. When the best 
adjustment possible has been obtained, the 


nuts on the small machine screws holding 


the fiber blocks should be turned up tight, 
and the ends of the lower sets of screws 
sawed off flush with the nuts. In case a 
few plates still touch slightly in one spot or 
another, they can be bent a little by hand, 
by pressing with the thumb-nail. All of 
the plates should swing in one direction 
without touching. The strip bearings 
should not come in contact with the fiber- 
support bolts. 

The two phonograph records should now 
be marked with a compass on the smooth 
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side for 35%-in. circles, which can be cut 
from them by following the lines with a 
pair of tin-cutters, or, if thick records are to 
be cut, with a hack-saw. The edges of the 
small disks formed should be made smooth 
with sandpaper. 

The center holes in these disks can now 
be enlarged to accommodate the knob 
bushings, and three Y%-in. holes can be 
drilled in each disk to correspond in posi- 
tion with the small machine screws passing 
through the fiber-bearing supports, and 
also through the ends of the top bearings. 
Similar holes should also be drilled 3% in. 
from the edges of the composition tops in 
line with the center and bearing-end holes. 

With the knobs removed, the condenser 












































Two phonograph disk records are marked with 
a compass and placed on top of the condenser 


tops are now temporarily fitted to the 
condensers. Using the holes nearest the 
edges as guides, drill 14-in. holes in the lead 
castings till the brass plates are struck. 
The bottom screws from a set of binding 
posts should now have their heads removed, 
and be screwed into these holes in the lead, 
making their own thread. They should 
then be fitted with a pile of small brass 
washers, equal in height to the top part of 
the nuts on the bolts passing through the 
fiber. 

To complete the condenser units the tops 
should now be fastened on, smooth sides up, 
and held in place by nuts on the two center 
bolts on each unit and on the two binding 
posts, as shown at J. The composition 
knobs can now be properly placed on the 
shafts and held in position by tightening 
the set screws in the bushings. 

Suitable scales, pointers and stops can be 
supplied to please the fancy of the individ- 
ual. The instruments are then ready to be 
mounted in the most convenient manner. 
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An excellent oil-tight case can be made at 
small cost from an aluminum cup about 
3% in. in diameter. Glass cases can be 
made from large paste pots, oil-cup glasses, 
etc., or if desired complete composition 
cases can be purchased ready made. When 
mounted in any cabinet set the appearance 
of the instruments in question can be made 
to equal that of any condensers made. 
The maximum capacity of the condensers 
described is approximately .008 microfarad. 

If these instructions are carefully fol- 
lowed, the results will be very gratifying. 
There are many minor points brought out 
in the description which represent several 
months’ experimentation on the part of the 
author. Although slight variations of con- 
struction may appear feasible, it should be 
borne in mind that such deviations should 
be attempted only with the idea of experi- 
mentation. In order to do anything right 
the first time, it must be done according to 
rule. Experimentation often means de- 
struction instead of construction. 

The total cost for materials used in 
making two condensers by the above 
method should not exceed $1.50 exclusive of 
cases. The time required may vary from 
6 to 20 or more hours. Tests should be 
made for short circuits with head-phones 
and a battery. 





An Improved Method of Aerial 
Construction 


HE construction of an aerial is greatly 
simplified if the wires are cut equal to 

the length of the aerial proper, plus the 
length of the lead-in, and connected as in 










AERIAL 


the drawing. It is 
understood that this 
represents but one wire 
of the aerial. As many 
may beusedasrequired. 
} “0° The chief advantages 
aes of this form of con- 
Simplified connec- struction are that it 
tion for an aerial . 
wire andthelead-in equires no_ soldered 
joints, since the wire is 
in one piece from the lightning switch to the 
top of the aerial; that it has no sharp corners 
to start brush discharges, and that the 
lead-in has very nearly the same current 
carrying capacity as the aerial, since it is 
made up of exactly the same number of 
.wires.—EDWARD L. NorTON. 


INSULATOR 


Some Useful Hints for the 
Radio Operator 


[ your tuner is wound with bare wire ona 
threaded core, and the wire has worked 
loose, put it in the refrigerator over night 
so that the chill will contract the tube 
Immediately upon removing it, work the 
wire tight with the hands and fasten. Ag 
the tube warms to the temperature of the 
atmosphere it will expand, thus drawing the 
wire tighter than could be done with a 
machine. 

Wipe off the tuner switch contacts with 
a piece of silk and rub the blade back and 
forth over some 0000 French emery paper 
about once a week. This will keep the 
blade from wearing rough, and the switches 
will always work without scraping. 

Silk is one of the best materials for keep- 
ing the surfaces of rubber and nickel parts 
bright. 

Rub old and discolored hard rubber 
panels briskly with some cheesecloth sat- 
urated in household ammonia, and finish 
with a piece of silk dipped in crude oil, to 
restore to the surfaces their former black 
color and polish. 

Use a battery-switch instead of a button 
on your buzzer test circuit. This will 
enable you to use both hands in adjusting 
the detector. 

If your cabinets are all finished with wax 
or oil instead of varnish, they will not show 
dust, finger marks, smears, etc. Dull 
nickel plate holds the same advantage over 
the polished kind. 

A relay can be employed to advantage by 
connecting the magnets with an arm on the 
antenna switch and using the contacts for 
short circuiting the detector while sending. 
With the relay in circuit, throwing over the 
aerial switch may perform five operations, 
namely: It may disconnect the receiving 
set from the aerial, short circuit the detec- 
tor, connect aerial to oscillation transform- 
er, connect power to transformer primary, 
and start the rotary gap motor. 

A pair of amber, smoked or blue glasses 
will protect the operator’s eyes from the 
strain and burning sometimes caused by the 
spark. 

If you desire to get efficiency on a 200- 
meter wave, which means that the closed 
circuit connections must be as short as 
possible, mount your condenser and trans- 
former together in the same case, 
arrange your gap on top of them. Fill the 
case with oil—Epwin L. PowELt. 
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The New Oliver Nine 


‘Was‘100 ) 


wa A TYPEWRITER 
3 =§=6REVOLUTION 


New Machines for Half the Former Price 






At the very height of its success, The Oliver Typewriter Company again upsets the 


typewriter industry. Just as it did in 1896, when it introduced visible writing and 
forced all others to follow. Now this powerful Company—world wide in influence—calls 
a halt to old expensive ways of selling typewriters. It frees buyers of a wasteful burden. 


ompany strong enough, large enough and 
ee to do a big, startling thing like this, 
deserves a hearing. The full facts are set forth 
in our amazing exposure, entitled “The High Cost 
of Typewriters—The Reason and The Remedy. 
One copy will be mailed to you if you send us 
the coupon below. 

Henceforth The Oliver Typewriter Company will 
maintain no expensive sales force of 15,000 sales- 
men and agents. Henceforth it will pay no high 
rents in 50 cities. There will be no idle stocks. 

You, Mr. User, will deal direct now with the 
actual manufacturer. No middlemen—no useless 
tolls. We end the waste and give you the savings. 
You get the $51 by being your own salesman. 
And we gain economies for ourselves, too. So 
it isn’t philanthropy. Just the new efficient way 
of doing business to meet present day economic 
changes. 

Note this fact carefully. We offer the identical 
Oliver Nine—the latest model—brand new, for 
$49, the exact one which was $100 until March Ist. 


THE LATEST MODEL. 








Do not confuse this offer of the Oliver Type- & 


writer Company itself of a brand new latest model 





Nine with offers of second-hand or rebuilt ma- 
chines. 

This is the first time in history that a new, 
standard $100 typewriter has been offered for $49. 
We do not offer a substitute model, cheaper, dif- 
ferent or rebuilt. Read all the secret facts in our 
document, entitled ‘‘The High Cost of Typewriters 
—The Reason and The Remedy.” The coupon be- 
low mailed today will bring you one copy. 


SAVE $51 


This Oliver Nine is a 20-year development. It is 
the finest, costliest, most successful typewriter we 
ever built. It is yours for 10 cents per day in 
monthly payments of $3.00. Everyone can own a 
typewriter now. Will any sane person ever again 
pay $100 for a standard typewriter when the 
Standard Visible Oliver Nine sells for $49? 

Send today for your copy of our book and further 
details. You'll be surprised. 


















No money down—noC.0O.D. Af- 
ter you read our book you may ask for an 
Oliver for five days free trial. Be your own 
salesman. Save yourself $51. You decide in the 
privacy of your own office or home, as you use the 
Oliver. Then if you want to own an Oliver you 
may pay at the rate of 10 cents per day. 

Mail the coupon now for ‘The High Cost of 
Typewriters—The Reason and The Remedy.” 
It rips off the mask. Cut the coupon out now. 


THE OLIVER TYPEWRITER COMPANY 
1106 Oliver Typewriter Bldg., CHICAGO, ILL. 





NM aE ae eS = = Real Roe ee Real re Saal ae os ss i | 
¥e ! THE OLIVER TYPEWRITER CO. ' 
Nee ee ee ee i 1106 Oliver Typewriter Bldg., Chicago, III. 
tae Se ete we oe ee 
J Do not send a machine until I order it. Mail me your book— i 
a the High Cost of Typewriters—the Reason and the Remedy,” 
4 de luxe catalogs and further information. s 
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WHAT IT IS. 


ale- 
a BEER 
en ee 
“4 WORD TO THE ‘BUYS? IS SUFFICIENT.” 





WHY You 
WANT IT 


, A HOW TO GET IT 


Owing to the nation-wide insistence upon Cypress, 
“The Wood Eternal,’’ for all uses that invite de- 


cay, (as well as for artistic uses in interiors), it be- 


came necessary to devise safeguards for lumber-consumers who 
have had no reason to become skilled in identifying differ- 
ent woods or in judging their gradations or adaptabilities. 


The one way for you to be sure that the Cypress you get was 


grown in a region near enough to the coast to possess the MAX- 
IMUM of decay-resisting quality is to refuse all but genuine 
“TIDE-WATER” CYPRESS—and the only way to 4zow that 
you're getting 7ide-water Cypress is to imszst (and keep on insisting) upon 
SEEING WITH YOUR OWN EYES the REGISTERED TRADE- 
MARK of the Southern Cypress Mfrs. Assn., stamped ineradicably in one or 
both ends of EVERY CYPRESS BOARD OR TIMBER, and on EVERY BUNDLE of 
“‘small sticks,” such as flooring, siding, moulding and shingles. ‘This is 
the mark to BUY BY—now that every piece of thoroughly reliable 
“TIDE-W ATER’ CYPRESS 
MANUFACTURED BY 
ASSOCIATION MILLS 
IS IDENTIFIED BY 


THIS TRADE - MARK Trade Marx Res. U.S, Pat.Orrice 


Only mills which are qualified by the superior physical character of their product AND 
the ethical character of their business practice can belong to the Southern Cypress Mfrs. Assn. 
—and only member-mills can ever apply this legally registered. trade-mark to ANY Cypress. 
































Let our ALL-ROUND HELPS DEPARTMENT help YOU MORE. Our entire resources are at your service with Reliable Counsel. 


SOUTHERN CYPRESS MANUFACTURERS’ ASSOCIATION 


1249 HIBERNIA BANK BLDG., NEW ORLEANS,LA., or 1249 HEARD NAT’L BANK BLDG., JACKSONVILLE, FLA. 


INSIST ON TRADE-MARKED CYPRESS AT YOUR LOCAL LUMBER DEALER’S. IF HE HASN’T IT, LET US KNOW. 


4M TELL HIM TO “BUY BY THE 
REMEMBER CYPRESS ARROW”? y 
od ¢ | 
A bd \ ; 
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$25 »*50 
Per Week 


is easily earned if you 
possess the knowledge 
contained in the 
Machine Shop Library 


Never before in the world’s 
history has there been such ac- 
tivity in machine shop work as 
there is to-day. And glancing 
into the future we see a never- 
ending increase in this unheard- 
of activity. 


Unlike any other line 


Unlike those engaged in the average line of 
work, tne services of the efficient machine shop 
worker are constantly sought. Noone familiar 
with the machine shop field will deny this. 
The trained man wastes no time in looking for 
a position. Weigh this in your mind and then 
decide which trade to learn. 


Knowledge, not strength, counts 


Now more than ever a man’s earning power 
is gauged by his knowledge, rather than by his 
strength and deftness. More and more is the 
Machine Shop Library looked upon asa positive 
and unfailing medium for acquiring easily the 
knowledge which takes a man to the highest 
positions in the machine industry of today. 


THE STANDARD 
IN AMERICA 


The Machine Shop Library being formed by 
eight authors, all practical men, who were 
assisted in this great work by over two hundred 
other experts from different shops in different 
parts of the country, it is now accepted as the 
standard in America. 


Easily understood 


The Machine Shop Library contains the plain 
facts about machine shop practice—facts that 
you want to know and must know to achieve 
success. The books are written so clearly, 
and so carefully illustrated that the very begin- 
ner can understand them—and so accurately 
that thousands of the highest paid machine 
shop workers in the country are using them as 
a daily guide. 


Direct to your home without de- 


posit. Ten days for examination 

We not only agree to pay the forwarding expense 
on the books to you, but to send return charges if 
you are not satisfied that the nine volumes will tell 
you everything you want to know about machine 
shop practice. _Return them for any reason what- 
soever. We will not argue. The books speak for 
themselves. It is nearly impossible for anyone in 
the machine profession, or anyone who expects to 
take up the work, to convince himself that he can 
get along without these books after seeing them. 
Upon first glance it can be readily observed that 
they furnish the essentials of success in machine 
shop work, 


Mc Sraw-Hill Book (-9nc. 


Publishers of Books for Machinists Since 1876 
239 W. 39th Street, NEW YORK 





Machine Shop Practice 
Complete 


NOT ONE CENT 
IN ADVANCE 


Srtanawe 
res 


SMALL MONTHLY PAYMENTS 
After thoroughly satisfying yourself that you need 


the books send us small monthly payments which 
you will not miss. 


You can thoroughly master each subject 

One by one the subjects in machine shop prac- 
tice are taken up and covered entirely, so that 
you can master each subject completely. The 
reader is able to conquer the most difficult prob- 
lems in machine shop work, because each item of 
information is carefully and explicitly worked 
out by men who have actually done the work 
themselves. 


3000 pages—3000 illustrations & 4 
The Machine Shop Library contains nine volumes, & 





6x9 inches. They are beautifully bound in a 
stout, morocco-grained dark red cloth, having the \ 
appearance of leather, and of equal strength. A} 7 
With average care they will last a lifetime. 0; 
Just a few minutes of your - 
time each day o7 
Every day you delay sending the 4 


McGRAW- 

HILL BOOK 

COMPANY, Inc. 
239 W. 39th St. 


coupon means something to you. > NEW YORK 
gl ial - ‘id ia 

You can earn $25 to $50 per @ re a 
week just as easy as you can interested in your 


. A i A send me the 
if you will give up a little nine volumes, charges 

; . paid, for my inspection. If 
of your time each day to a satisfactory I will send $2 in 
the Machine Shop Li- ~ 
brary. Let us prove \\ me books, S16. If the bos 

rite not what I want, I will write you 
this absol utely, at o for shipping instructions. 
our expense. Re- 4 

- Signature 


turn this coupon 


now. You do RY 
J 


earn a few dollars a week, ’ V4 Sa ee ae ee 


ten days and $2 per month 
until I have paid the price of 
the books, $16. If the books are 


not risk one 
cent. 
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““‘Here’s just what you need 
To help you succeed’’ 





A FEW OF THE SUBJECTS 
COVERED IN THE GUIDES 





No. Contains 348 pages, 388 illustrations. 
tl Electrical signs and symbols— 
static and current electricity—primary cells— 
conductors and insulators—resistance and con- 
ductivity—magnetism—induction coils—dyna- 
mo principles—classes of dynamo—armatures 
—windings—commutation—brushes, etc. 


No. 2 Contains 348 pages, 394 illustrations. 
s Motor principles—armature reac- 
tion— motor starting — calculations — brake 
horsepower—selection and _ installation of 
dynamos and motors—galvanometers—stand- 
ard cells—current measurement—resistance 
measurement—voltmeters—wattmeters—watt 
hour meters—operation of dynamos—opera- 
tion of motors, etc. 


No 3 Contains 300 pages, 423 illustrations. 
s Distribution systems—wires and wire 
ealculations—inside, outside and underground 
ng—sign flashers—lightning protection— 
rectifiers—storage battery systems, etc. 


No. 4 Contains 270 pages, 379 illustrations. 
Alternating current’ principles—- 
alternating current diagrams—the power fac- 
tor—alternator principles—alternator con- 
struction—windings, etc. 


No. 5 Contains 320 pages, 614 illustrations. 
a A. C. Motors—synchronous and in- 
duction motor principles—A. C. commutator 
motors—induction motors—transformers:— 
losses, construction, connections, tests—con- 
verters—rectifiers, etc. 


No 6 Contains 298 pages, 472 illustrations. 
s Alternating current systems—switch- 
ing devices—circuit breakers—relays—light- 
ning protector apparatus—regulating devices— 
synchronous condenser- —indicating devices— 
meters—power factor indicators—wave form 
measurement—switch boards, etc. 


No 7 Contains 316 pages, 379 illustrations. 
s Alternating current, wiring power 
stations—turbines:—management, _ selection, 
location, erection, testing, running, care and 
repair—telephones, etc. 


No Contains 332 pages, 436 illustrations. 
s Telegraph—simultaneous telegraphy 
and telephony—wireless—electric bells—elec- 
tric lighting—photometry, etc. 


No. y Contains 322 pages, 627 illustrations. 
. Electric railways—electric locomo- 
tives—car lighting—trolley car operation— 
miscellaneous applications—motion pictures— 
gas engine ignition—automobile self starters 
and lighting systems—electric vehicles, etc. 


No. 10 Contains 513 pages, 599 illustrations. 

Elevators—cranes— pum ps—air 
compressors—electric heating—electric welding 
—soldering and brazing—industrial electroly- 
sis—electro-plating—electro-therapeutics—X - 
rays, etc. 


Also a complete 126 page ready reference index 
of the complete library. This index has been 
planned to render easily accessible all the vast 
information contained in the 10 electrical 
guides. There are over 13,500 cross references. 
You find what you want to know instantly. 











10 Practical Volumes. 


This is the Electrical age in which we live, and 
yet what the future holds, no man can say, 
But what is known is that Electricity controls 
more trades, directs more men, offers more 


opportunities than any power which has yet come to 
the hand of man. 

A knowledge of Electricity and its applications 
makes these opportunities yours. It will open to you 
new fields, will give you new ideas; it will keep you 
abreast of the times. 


HAWKINS 


ELECTRICAL GUIDES 


are a school within themselves; a study course in 
plain, everyday language, written so that you can 
understand it—a work that actually tells how, when and why, 
It shows what the modern conception of Eléctricity is. 

These books are published especially for the ambitious man who 
is training himself for advancement, for the wide-awake man who is 
likely to be called upon for work outside of his regular line, for the 
man who needs at his elbow, for ready reference, an accurate down- 
to-date work on Electricity, for the college student, and for every 
man who wants information regarding Electrical appliances. 

The scope of the work is universal. It is authentic, up-to-the-minute, 
complete and contains no useless matter, only just such informa- 
tion as is needed. Gives complete course in Electrical Engineering 
without correspondence. 

You can get the knowledge by home study during your spare time 
from the Electrical Guides. 


FLEXIBLE POCKET-SIZE TEXTS 
Arranged for Home Study and Reference 


They are the handiest books to read and to use, ever produced. 
In flexible, black covers, flexible binding—just the right size—5 x 6% 
inches—to fit in your pocket, so that you can carry each single 
volume about with you until you have mastered its contents. The 
whole set fits easily in the hollow of your arm, and still there are 
actually 3,500 pages and 4,700 illustrations. 


3500 Pages. 4700 Illustrations. 


$1 Per Volume—Payable $1 Per Month 
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just what you want to know about 





““‘To earn more, learn more— 
Is truer today than ever before’’ 


The demand for men with a thorough knowledge of 
Electricity is greater today than it has ever been. 
The War has given an impetus to all the electrical 
trades. Electrical knowledge is at a premium. Ex- 
pert Electricians are in big demand at high salaries 
everywhere. Have you all the facts in Electricity 
at your fingers’ ends? You will find just the knowl- 
edge you need in Hawkins Electrical Guides. 

The books are written so that you understand them. There is a big 
complete 126 page index which enables you to find the information 
ou want at once, no matter how great or how little your previous 
Lnowledge of the subject. The text is arranged in questions and 
answers, questions that you would ask and the answers to them 
in simple everyday language, short, concise and to the point. They 
are absolutely complete, brought right up to date—the last volumes 
are just off the press. . 

Although prices have been going up all along the line, we have not 
increased the price of Hawkins Electrical Guides. The price remains 


at $1.00 per volume. Better take advantage of this remarkable 
value at once. Send for your set today to look over. 


SEND NO MONEY 


The entire set of 10 Volumes 


SHIPPED TO YOU FREE 


Send no money. Examine the books first. Use them for seven days 
in connection with your work, and decide for yourself that they are 
the most complete, the most helpful and the clearest written electrical 
books ever published. This unusual offer is a sign of our confidence 
in the Guides. 











ASK THE MAN WHO 
OWNS THE GUIDES 





“Every Electrician, Operating Engineer or Stu- 
dent who wants to advance himself in the Elec- 
trical field should have a set of these books.”’ 

Joun Ke.iry, 116 Union St., Newark, Ohio. 
“For the man not getting a college training, and 
even in that case, I can sincerely say I do not 
believe there is a better set of books on the market 
today.” Lioyp D. Hurrman, Dayton, Ohio. 
“We consider Hawkins Electrical Guides the 
most compact and complete set of electrical 
references in the market.” 

Noaaus Evectric Works, Monterey, Cal. 
“Hawkins surely knows the art of condensing infor- 
mation.” Evprincs F. Batu, Buckland, Conn. 
“They are in every way just what you repre- 
sented them to be and for any one interested in the 
electrical world they are indeed a great work.’”’ 

J. L. Davis, Carthage, Indiana. 
“For the practical electrician, they are the best 
books published—worth many times their price.’’ 
L. C. Waaner, Wyoming, Ill. 
“They have been a great assistance to me in 
placing me in my present position, which is Super- 
intendent of the Construction Department in one 
of Ohio’s largest electrical companies. These 
guides have assisted me in all my electrical 
troubles.”’ Grorce KNEELET, Columbus, Ohio. 
“They are wonderful value. Everything is so 
clear and concise. Even one who had no knowledge 
of Electricity would have no difficulty in grasping 
the facts.” F. L. Taytor, Amesbury, Mass. 
“It is the best work an apprentice can study if 
he wants to get ahead in his trade. As a reference 
for the experienced worker HAWKINS ELEC- 
TRICAL GUIDES are unexcelled.” 
I. McC.e.uan, Chillicothe, Mo. 
“TI believe Hawkins Electrical Guides to be the 
electrical man’s greatest help, regardless of what 
branch of electrical work he may be engaged in.’’ 
A. L. Buortt, Clinton, Massachusetts. 
“Hawkins Electrical Guides are a most profitable 
investment for any person who wishes to develop 
his electrical knowledge to its fullest extent. The 
benefits derived from them are worth several times 
their cost.’"”. Max Scumirt, Irvington, New Jersey. 








. THEO. AUDEL & CO., 
0 72 Fifth Avenue, N. Y. 
A Please submit me for examination 
Hawkins Electrical Guides (Price $1 each). 
Wu “it 


Ship at once, prepaid, the 10 numbers. If 


satisfactory I agree to send you $1 within 
0 seven days and to further mail you $1 each 


¢ month until paid. 
dW, » ‘ 0 IPO RIING 5.6 sc eceeicsinsidediewtemecinneiereusm ales ee waitatecss 


r Occupation 
EASY PAYMENTS ‘<r the offer 
now—mail the 0 IMG AIOTOUS 6; 6.5. 5:8 6a so ci0wecee cereeenwne eee es 
coupon today. If you decide to keep the books 


you can make settlement at only $1 per 0 Residence 
month until paid for. 





shall appreciate your giving us name of reference on line below. 


THEO AUDEL & co ¢ Since we have not yet had the pleasure cf business relations with you, we 
s s 0 


72 Fifth Avenue y 
NEW YORK, - NY. s iat ecenGGNea ye tan etna id Gisele ek ois 
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We teach you to handle any 
auto proposition. You graduate 
in from ten to twelve weeks. Our 
equipment is new, up-to-the-minute, and 
complete. Noold, obsolete motors, chasses 
or electrical equipment used. Students 
actually build cars from start to finish, getting 
factory training in assembling, block-testing, road- 
testing, everything. Special complete course in Oxy- 
Acetylene brazing, welding and cutting, separate from 
regular course. Learn to time motors, rebore cylinders, ad- 
just carburetors, magnetos, valves and bearings quickly and 
accurately. Six-cylinder Lozier, Chalmers ‘‘6,”” Detroiter 


Detroit Is the Place to 


There are 44 auto factories in Detroit and vicinity and 140 ac- 
cessories and parts factories. Our students have the privilege of 
going through any or allofthem. We operate Starting, Lighting, 
Ignition Service Station. This has added thousands of dollars 
worth of equipment and makes our electrical department unequal- 
ed. Students get actual experience in handling all kinds of electri- 
cal auto equipment and taking care of trouble. We have just 
installed a Sprague Electric Dynamometer for block-testing pur- 
poses for students’ use. Ours is the only Auto school having 





Money-Back Guarantee 


We guarantee to 
qualify you in a 
short time for a 
position as chauf- 
feur, repair man, 
tester, demonstra- 
tor, auto electri- 
cian, garage man, 
or automobile 
dealer, paying 
from $75 to $300 
monthly or refund 
your money. We 
have constantly 
more requests for 
Detroit trained 
men at D 
salaries than we 
can supply. 








e,e e e e 

Additional Building and Equipment 

Thousands of dollars’ worth of new equipment, plenty of room 
for students to work, at 687-89-91 Woodward Ave., in addition 
to our building at 11-19 Selden Ave. Our school has grown by 
leaps and bounds, students come from all over the world. We 
are constantly adding new equipment. Our electrical department 
is thorough and complete. 


SEND THIS COUPON TODAY 


Michigan State Auto School 
S86 Auto Bidg., 687-89-91 Woodward Ave., 
Detroit, Mich., U. S. A. 


Gentlemen: Send me absolutely FREE ‘Auto a 
School News,’’ and New Catalog, or better, still 


Auto 





_you can expect me about..........-.sssseee eocccece 


Name.. .. 2... 2 eee cece scree ccccoeecs Catalos: 





branches. 





The Automobile 
Center 








THIS IS ONE OF THE FEBRUARY 1917 CLASSES 


; DETROIT 
trained men get pref- 
erence and get jobs quickly 
No other city can give what De- 
troit offers. Think what it means to 
learn in the Michigan State Auto School. 
Factories endorse our school, glad to employ 
our graduates or offer them territory in which to 


sell cars and start garages. Unlimited opportunities, 11% 
of Automobiles are made in Detroit. ; 
Heart of the Auto Industry. 

as testers, repairmen, chauffeurs, 
Hundreds of our graduates start in business for themselves. 


Earn $75 to $300 A Month 


You're right in the 
Men are needed everywhere 
garage men, and salesmen, 


““6,”’ Overland, and 8-cylinder King are used for road instr 
We have the following completely equipped classes: uotign. 


Chalmers ‘‘6-30’’-1917 chassis 
Willys-Knight, 1917 chassis 

Studebaker “‘6"’ 1917 chassis 
Hudson Super-Six 1917 chassis Cole “‘8"’ 1917 chassis 
Oldsmobile *‘8’’ 1917 chassis Buick Light ‘‘6’’ 1917 chassis 
Detroit-Electric 1917 chassis Winton “6” chassis 
G. M. C. Truck Packard Twin “‘6’’ 1917 chassis 


All completely equipped for students to work on. We have more 
than 20 motors in our block test department—2 cyl., 4 cyl., 6 cyl 

8 cyl., and 12 cyl. Our electrical department is complete, having 
every standard starting, lighting, and ignition system, including 
Delco System as used in Buick, Hudson, and Packard Twin “6," 


Learn—Start Any Time 


this equipment. Auto factories need Dynamometer men con- 
stantly. Factories and garages are paying big salaries to men 
who know how to handle electrical equipment quickly and 
properly. Detroit is the automobile center. You get practical 
instruction. School open all the year. Enter classes any time, 


Detroiter “‘6-45""-1917 chas. 
Saxon “‘6”" 1917 chen 
M i! 1917 chassi 





any day. Three classes daily: morning, afternoon, evening. Ali 
Instructors are members of the Society of Automobile Engineers 
(S. A. E.). There is a great demand for Michigan State Auto School. 

Auto factories write and phone for men constantly, 


Follow the Crowd to the Michigan State Auto School. 
Come to Detroit 


students. 





= We have completed arrange- 

Factory Co-Operation ments with the Auto facto- 
ries to put them in touch with men who intend going into business 
for themselves. Men who know the auto business from A to Z 
in biggest demand. 

Remember, the price of course is based on giving full value. 
Graduates in the complete auto course are competent to handle 
farm tractors. 


Factories Endorse Our School 


The Leading Automobile factories in Detroit, as well as in other cities, endorse our school. 
They have been watching our school and graduates for years and are satisfied. They are 
putting their latest model, complete chasses in our school for students to work on. 
are employing our graduates in their factories and service stations and assisting them in 
opening garages and salesrooms. 
They need trained, competent men and are asking for more of our graduates constantly. 
The Michigan State Auto School in Detroit, the heart of the Auto Industry, is endorsed by 
the Leading Auto Factories, is receiving their hearty co-operation. 
ment could you ask? 


Act Quickl 


Fill in the coupon; get full particulars, ‘“‘Auto School News” and New 128-Page Illustrated 
All absolutely free. 
and come to the “Heart of the Automobile Industry,” and learn right. 
Write or tome direct to this school. 


Michigan State Auto School 


The Old Reliable school 
586 Auto Building—687-89-91 Woodward Avenue 


They 


They allow our students to go through their factories. 


What better endorse- 


—NOoOwWw?! 


Or better still, jump on the train, as hundreds have done, 
We have no 


A. G. ZELLER, Pres. 
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The , 
United States Bey 
Needs thousands of 

truck, transport, aeroplane | 
and motorcycle drivers. Trained 
competent men are_ needed, 
men who can take care of the ma- | 
chines, men who know how to keep them in 






service. Any piece of motor driven machinery the 
government owns or will own must be in service. Pref- 
erence will be given to trained men. No matter what 
If it is on the 
firing line it will need thousands of rounds of ammunition. The 
importance of trained men is very evident. Food and ammunition 
must be delivered regularly. Then too the army must often be transported. 


Quartermaster Department and Signal Corps Needs Trained Men 


service the Army is doing it must be fed. 


The Michigan State Auto Schoo! trains men thoroughly. 
Every student learns pleasure cars, trucks, motorcycics and 
gasoline motors of every kind from A to Z. Graduates of the 
Michigan State Auto School are in big demand by the leading 
Automobile plants in Detroit. These factories know from 
actual experience that our men are thoroughly, completely and 
practically trained. No matter what happens to a truck or 
pleasure car,a Michigan State Auto School graduate is compe- 
tent to repair it. Cars in the care of a graduate give highest 
efficiency. 


ntiy needs competent trained 
Auto Mechanics in the 
Quartermaster's 
pr. ept. Signal 
M,C 01’PS 


— viet 
Packard Truck 
Used By The 

U.S. Government 


This is the kind of men Our Govern- 
ment wants and is daily’enlisting. Trained 
men who will be efficient themselves and 
keep every bit of motor driven equipment in the 
most serviceable condition. 


This branch of the Army Service pays good salaries. 
There are wonderful opportunities for clean, clear headed, 
trained men to advance in the service and certainly now is 
the time to train. 





e ee 





Aerial View of Motor Truck Group at Ft. Sam Houston, Texas 


(Major F. H. Pope Cavalry Commanding) 


This view gives an idea of the large number of transport 
trucks that will be used in our Army. Thousands of trained 
men are needed and will be needed to care for these machines 
and keep them operating up to their highest efficiency. Trained 


men will be given preference and men who graduate from the 
Michigan State Auto School are now and have been holding 
big, responsible jobs in Detroit and over the country and will be 
able to serve their country in the most efficient way. 





You Can Serve Your Country Best as a 
Trained Man 


TRAINED Auto and Motor Mechanics are always in big de- 
mand. Men who have learned motor mechanics from beginning 
to end at the Michigan State Auto School can take care of every 
type of motor, motorcycle, automobile, truck, motor boat, aero- 
plane and stationary engines and are capable of filling any of 
the positions in the Army where competent men are needed. 


You can serve your country better as a trained man and draw 
more money. You can complete your course in from 10 to 12 
weeks and there will be a place waiting for you. Trained men 
are needed most and will be paid highest salary. You can serve 
both your country and yourself best and certainly in these 
times of preparation, you should do your part. 


Men who ¢an drive and keep up motor transport trucks are 
needed by the Quartermaster Department. 


Motorcycle and Auto Mechanics and drivers will be needed by 
the Signal Corps and in every branch of the service as Chauffeurs 
for officers’ cars and as messengers. Motor Mechanics will be 
needed for Aeroplane work—this branch of the service is very 
important. 


Motor Mechanics will be needed on the ‘Mosquito Fleet” of 
“U-boat chasers,” ‘‘Tanks,”” tractors and trench digging 
machines will need Trained Motor Mechanics. 


Train NOW to do your part right. 


Learn a Business That You Can Use When 


Peace 


By training to serve Your Country best you are preparing 
yourself in one of the best paying businesses of today. You can 
readily see your country’s need. After Peace comes you will 
find plenty of jobs—and hundreds of good locations to go into 

usiness for yourself. There will always be Automobiles in 
abundance—trucks of every size are being used more and more 
each year, the newspapers are full of advertisements asking for 
men who know their business. 


Comes 


The men get from $75.00 to $300 a month and many foremen 
and superintendents get more. Good pay is the rule but the 
best pay always goes to the trained man. 


The work is interesting as well as profitable—new things are 
coming on the market continually, there are hundreds of new, 
interesting problems coming up in the work. 


Train NOW and Serve Your Country Best 
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END the coupon below at once. 


Find out about the big opportunities 

that are awaiting you in this newest industry. 
The day of aviation is here! It is no longer a spec- 
tacle or a stunt—it isa business! Fame. fortune is 
awaiting those who are the pioneers in this new field. 
Get in early. Become anaviation expert. Opportunity 
isawaiting you. $50 to$250 a week. And indepen- 
dence with the rapid expansion of the industry. 


Everywhere aviation experts are in demand. 
Government and private enterprises are taking up 
aviation seriously. They need men who know. 


Now— 
Learn at Home! 


, . +28 

Yes, you may learn the science of aviation 
right in your own home and in your spare time. No 
longer need you sacrifice the time and money of years of 
practical experience on the flying field. Send the coupon and 
find out how we have condensed into a short course, all the 
knowledge which is necessary to equip you to take your place 
as an expert in the principles of aviation. We'll tell you just 
how you can save years of time and much money. We'll show 
you how you can gain this knowledge 
in your spare time, at home, without 


THIS COURSE interfering with your regular work. 


GIVES YOU | Famous Authority 
suoded ta fil suct | Teaches You Personally 








Positions as: Glenn Muffly, the famous 
Airplane Designer; aeronautical engineer, co-designer 
Builder; Salesman ; of the first rotary airplane engine 
Assembler, Contrac- now universally used, supervises the 
tor ; Repairman; In- instruction of those who take our 
structor ; Inspector ; course. As a student you have the 
Mechanic. privilege of free consultation at all 








times with this famous authority 


Send Coupon 


BEGEEREGEECEEEH, 


*~ —Free Information 


¢ 
ee . . 
. *, No matter in what business you 
National Aero % are now engaged, if you are mechanic- 
Institute % ally inclined, or interested in aviation, 
Dept. A-920, Morton % you should at least find out,now,about 
Bldg., Chicago, Ill. % this great course. Learn the oppor- 
% tunities that are opening every 

rs, 4 amyl .. % day for a Sulaed 
y ir ¢ men and get particulars o 

paid, fuii particulars ot your = this course which revolution- 





course in aviation and details % izes the training of aviation 
of your special limited offer. %. experts. We are making a 
% special introductory of- 
%, fer now. Write for free 
ER ee ee ee ee EE” ¢, information while 
cnaad % this offer lasts 
¢ : 
% National 
a sa cca scents pancticc eves %, Aero Institute 


Dept. A-920 
% Morton Bidg. 
%, Chicago, til. 





Big Mone y ise 
Aviation 

































, I can make a good penman of you at 
home during spare time. Write for my 


free book, ‘‘How 
FREE 



















3 H 
¥ to Become a Good 
Penman.’’ It con- 
tains specimens and 
tells how others mas- 
tered penmanship by Hig e 
Ba —-, gerne 
our name w e ele- 
gantly written on a card BOOK. 
if you enclose stamp to pay postage. 


. W. Tamblyn, 437 Meyer Bldg., Kansas City, U.S. A, 


®& Traffic Manager 
} At*35 to*100 a Week 


Over half a million large ship- 
= and all railroads need traine@ 
raffic Men who know how to route 
shipments, obtain shortest mile. 
age, secure quickest deliveries, 4 
classify goods, obtain lowest rates, 
Demand is greater than the supply, } 
Big positions await competent men, 


9 e 
on’t LetThis Chance GoB 
Fit yourself for a Traffic Manager's 
position, We teach you by mail—in 
spare time—at home to qualify for one of the BIG jobs. Our 
course is thorough—is endorsed by railroads and large concerns 
everywhere. Smallcost—easy payments. Write for full details 
concerning the LaSalle Home Study Course in Traffic Man: 
ship. Learn how you can qualify for a big tratic job while 
holding your present position. Write today—NOW! 

_ LaSalle Extension University, Dept. 683-C Chicago 

“The World’s Greatest Extension University’’ 


Learn atHome 
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Write quick for our amazing new advertising offer to a limited 
number of new students. A series of twenty complete lessons 
in Electricity absolutely free. Become an Electrical Contrac- 
tor or Expert Electrician and earn big salary. ! 


Amazingly simple, easy 

== to learn in spare time at 

home. No text books te 

study. No materials to buy. Practical, thorough, complete instructon in 

every branch of electricity. Write quick for enrollment blank and full 
particulars free. 


WICKS ELECTRICAL INSTITUTE, Dept. 476, 81 W. Randolph St., Chicago 


LEARN MUSIC 


AT HOME! 


SPECIAL OFFER—EASY LESSONS FREE —Piano, Organ, 
Violin, Banjo, Mandolin, Guitar, Cornet, Harp. Cello, Clarinet, 
Piccolo, Trombone, Flute, or to sing. You pay only for music and 
postage—which is small. Noextras. You learn by note. Beginners 
or advanced pupils. Plain, simple, systematic. 16 years’ success, 
Start at once. Send your name and get free booklet by return mail, 
Address U. 8. School of Music, Box 194-F, 225 5th Ave., N. Y. City, 


asst eat iaetetnentdecite 
men with training are a 

ways in demand. Having 

trained over 2000 young men 

in the past 23 years in the fundamentals of Applied Electricity, The 
Bliss Electrical School, with its well-equipped shops and labora- 
tories, is peculiarly well qualified to give a condensed course in 


“ss ENGINEERING 


including Mathematics, Steam and Gas En- 

es, Mechanical Drawing,Shop Work, ant 

heoretical and Practical Electricity, in all 

branches. Students actually construct dyna- 
mos, install wiring and test efficiency of i 
‘ electrical machinery. Course, diploma, ‘ 
complete ‘ ' 


IN ONE YEAR | 














For practical young men with limited time. 24th year opens Sept. i 
27th. Catalogue on request. 102 Takoma Ave., Washington, D.C. 
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1.C.S. 
ELECTRICAL ENGINEERS 
HANDBOOK 


ERE’S just the book on Elec- 
tricity that you need to 
: answer your many questions— 
vor to solve your knotty problems, 
to teach you new kinks, to be your 
memory for tables, rules, formulas and 
other Electrical and Mechanical facts 
that some people try to carry in their 
heads—and fail. 
With this “Little Giant” I. C.S. Electrical 
Engineer’s Handbook in your pocket, 
tool chest, on "yp work bench, draw- 
ing table or desk, an hour or a day need 
not be lost “digging up” some forgotten 
rule, some unfamiliar fact; you’ll just 
turn to the very complete index and get 
it “tn ajiffy.” Just a few of the subjects treated are: 


Electricity and Magnetism; Electrical Symbols; Batter- 
jes; Circuits; Magnets; Direct and Alternating Cur- 
rents; Dynamos and Motors; Belts; Shafting; Electro- 
slating; Electrical Measurements; Meters; Arc and 
Incandescent ps; Mercury Arc Rectifiers; Trans- 
formers; Insulation; Electric Cars; Single and Multiple- 
Unit Control; Transmission; Rail Welding; Tables of 
Wires—Sizes, cities, etc.,—Mathematical Rules, 
Formulas, Symbols; Tables of Constants, Equivalen 
Roots, Powers, Reciprocals, Areas, Weights an 
Measures; Chemistry; Properties of Metals; Principles 
of Mechanics; First Aid, etc. 


The Electrical Engineer’s Handbook is one of 22 
I. C.S. Handbooks covering 22 Technical, Scientific 
and Commercial subjects, all crowded with value. 
They have the contents of afull-size book condensed 
into pocket-size ready to go with you anywhere and 
be at your instant command. They are substantially 
bound in cloth, red edges, goldleaf stamping, printed 
from new, clear, readable type on good quality book 
paper. There is an illustration at every point where 
a picture will help. Hundreds of thousands have 
been sold on a money-back guarantee of satisfaction. 








The regular price is $1.25, but for a LIMITED 
TIME you can buy the ones you want, postpaid, 
delivery guaranteed, for only 50 cents each, 











You Run No Risk! Money Back if Desired! 


International Correspondence Schools 
Boz 5797, Scranton, Pa. 


om om eee eee oe oe oe TEAR OUT HERE on eee oom coe coe Gee Gee 6 


| INTERNATIONAL CORRESPONDENCE SCHOOLS 


PAGES 


TRATIONS 





ELECTRICITY! 











t Boz 5797, SCRANTON, PA. 

t f enclose ¢______ for which send me postpaid the 
Handbooks marked X, at 50c. each. Imay return any or alland 
get my money back within ten days from receipt: 

1 Electrical Engineer's Advertiser's 

: Teleph. and Teleg. Engineer's Business Man’s 

| Mechanic’s Bookkeeper's 
Steam Engineer's Steno. and Correspondent’s 
4 Westinghouse Air Brake Salesman’s 

| Civil Engineer's Window Trimmer’s 

Coal Miner’s Cotton Textile Worker's 

: Concrete Engineer's Farmer’s 
{ [Building Trades Poultryman’s 
} Plumber's and Fitter’s Mariner's 

] Chemist's Automobile 

| Name_ 

Street 
I and No. 
: Chi 
City. State. 














eo 
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| on. 

The Boss Is Sizing You Up 

Whether you know it or not, he’s on the 
lookout all the time for men he can promote. 
He's ready and anxious to give YOU bigger 
work with bigger pay once you prove you can 
handle it. 

If you want to get ahead, if you want to be 
somebody, to climb into a position of responsi- 
bility and good money— 


Get Ready—Your Chance Will Surely Come 


Choose the position you want in the work 
you like best—then train for it. Youcan doit 
in spate time in your own home through the 
International Correspondence Schools. 

More than 130,000 men right now are putting 
themselves in line for promotion through the 
study of I. C. S. Courses. This way to suc- 
cess is always open. All the I. C.S. ask is the 
chance to tell you about it. No cost to find 
out. Just mark and mail this coupon now. 


| INTERMATIONAL CORRESPONDENCE SCHOOLS 


how I can quality for the poale 


Explain, without obugating me 

tion, or in the subject, before which I mark X. 
ADVERTISING MAN ELEOTRIOAL ENGINEBB 
Salesmanship a Lighting 























Commercial Law lectric Car R 
BUSINESS (Complete) Electric Wiring 
Certified Public Accountant Telegraph Expert 
Higher Accounting Practical Telephony 
Bookkeeper Railroader 
Stenographerand Typist Mine Foreman er Engineep 
Railway Accountant Metallurgist or Prospectep 
WINDOW ARCHITECT 
Show Card Writer Contractor and Builder 
Outdoor Sign Painter Architectural Draf 
Common School Subjects Concrete Builder 
English Structural Engineer 

Teacher Plumbing end Heating 
Civil Service Sheet Metal Worker 
Railway Mail Clerk OHEMIOAL ENGINEER 
——  etipeene y  o emeatee 
Surveying an apping esigner 
MEOHANIOAL ENGINEER Textile Overseer er Gupt, 
Mechanical Drafteman AGRIOULTURB Spanky 
Machine Shop Practice Navigator erman 
Stationary Engineer Poultry Raising French 
Gas gineer AUTOMOBILES Italien, 

Name 

Present 

Occupati 

Street 

and No. 

City State es 





if name of Course you wantis not in this List, write & Below. 
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Stronger, Clearer 
Voice ,for You! 


Weakness, huski- 
ness and harshness ban- 
ished. Your voice given a 
wonderful strength, a wider 
range, an amazing clearness. 
This done by the Feuchtinger Method, 
endorsed by leading European musicians, 
actors and speakers. Use it in your own 
home. Simple, silent exercises taken a few 
minutes daily impart vigor to the vocal organs 
and give a surpassing quality to the tones, 
Send for the facts and proofs, 


Do You Stammer? 


_If you have any voice impediment 
this method will help vou. You need not stam- 
mer or lisp—if you will follow our instructions, 













Send the coupon and get our free book 
end literature, We will tell you just what this 


method is, how it is used and what it will do for 





you. No matter aed —- (28 Mek Mee meme cane 
our case mayseem the Feuc! . : 

ow method will improve Perfect Voice Institute 

| gl voice 800 per cent. StudioA-120- 1810 
o obligation on you if 7 Wilson Ave., Chicago 







you ask for thisinforma- e the book and 
















TRAVELING SALESMEN WANTED 


Hundreds of good positions open. Experience 
unnecessary. Earn while you learn. Write today for 
waren = yeoy and Knee png from hundreds .of 
ur Members we have ced in ositio: aying 
$100 to $500 a month. Address nearest office. ie 
Dept. 5196 NATIONAL SALESMEN’S TRAINING ASS’N, 
CHICAGO NEW YORK SAN FRANCISCO 











THE STUDENT ILLUSTRATOR 


& practical art magazine publishes lessong and 
articles on every phase of cartooning, d 
lettering, newspaper, magazine and com 
illustrating. It is an art education in itself, 
latest and most up-to-date methods in the 
paying fleld of commercial art thorougbly ex. 
plained by experts. Amateur work published 
and criticized. Satisfaction guaranteed ge 
money refunded. $1.00 per year. Three 
months trial 25 cents. 


‘ Dept.27, Schwartz Bidg., Washington, D.C, 


GOV'T POSITIONS) 




















free, postage prepaid. Method. Have put X op 
Just mail thecoupon, 7 


Perfect Voice 
Institute 7 


Send m c 
tion. We gladly send it facts about the Feuchtinger 
i subject that interests me most 
D Singing 0 Speaking 
() Stammering (| Lisping 









2810 Wilson Av. N saciaual 
be Studio A-120 J Nene 
— Address..........--- 








Are You Interested In 
Automobiles 
Niotoring 
Driving 
Repairing 


and the hundreds of things which are of in- 
terest to automobilists? “* THE AMERICAN 
CHAUFFEUR,” a monthly magazine de- 
voted to automobiles, is of vital interest 
to Owners who drive, Garagemen, Repair- 
men and Chauffeurs. Technical features 
appear in each issue, written by men who 
have made life studies in their special de- 
partments. Every article that appears in 
this magazine is thoroughly practical— 
chuck full of sound,solid,meaty,common 
sense, and in each issue there appear 
discussions of proper lubrication, fuels, 
tires, engines, carburetors, axles, light- 
ing and cooling systeths, adjustments, 
repairs, good roads and all the valuable 
information you should know about. 
They come down to facts and tell you just 
what’s what. They help and urge you in 

every way to know more about automobiles. 


SPECIAL OFFER 
ros ansoLurLy F ree 


Send us 25c in stamps or coin for a 


three months’ trial subscription to the 
|) America eur, we will 





n 

send you this beautiful original de- 
signed, real rose, gold plated Auto- 
mobilist Watch Fob, with Seal Grain 
LeatherStrap likeillustration, Absolutely 
FREE. Your money back if not satisfied. 


AMERICAN CHAUFFEUR 
126 Butler Bidg., Cincinnati, Ohio 
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RE 
Earn $75 to $150 monthly at once. Raptd promotion, 


Easy work. Short hours. 15 and 30 day vacations, 
full pay. Lifetime positions. No strikes, no *‘lay- 3 
offs,’’ no *‘straw bosses,’’ no pull needed. Ordinary 
education sufficient. American citizens 18 or over 
cligible no matter where yot live. “ 
NEW BOOK FREE Tells about Railway Mail, Post \ 
—_———————- Office, Panama ustom “ies 
House and many other Gov’t positions. Tells how to 
prepare for Examinations under supervision of former 
U.S. Civil Service Sec’y-Examiner. Write todavia! 
willdo. Address PATTERSON CIVIL SERVICE 
SCHOOL, 166 News Bidg., Rochester, N. Y. 













This Interesting Free: Book 


shows how you can become a skilled 
- player of piano or organ in your own home, 
Se at one quarter usual cost. Dr. Quinn's 
— Written Method is endorsed by leading musi 
heads of State Conservatories. Successful 26 years. Play chords at once 
complete piece in every key, hin 4 lessons. Scientific yet easy to understand, 
Fully illustrated. For beginners or teachers, old or young. All wuee 
Diploma granted. Write today for SA page free book, ‘‘ How to Sto 
M..L. QUINN CONSERVATORY, STUDIO Z F, SOCIAL UNION BUILDING, 
BOSTON, MASS. 











The Key to Success 
The secret of business and 
social success is the 
ability to remember. 
I can make your mind 
an infallible classified 
index from which you 
can instantly select thoughts, facts, figures, 
names,faces. Enables you to conce 
it overcome 
ress an audience. Easy. 


Simple. f 20 years’ experience de- 
veloping memories of thousands. 


Write Today {°° fee,bocklet,, "Bey 
Sears entes Mme Toot. sieo Bemtos ee 
DICKSON SCHOOL OF MEM 

1929 Hearst Bldg., Chicago, 


think on yor ft addi 
on yer 
e result o 








Write for a Guay of our Classified Rate Card. It gives 
full particulars about Classified Advertising in this maga 
zine, and contains a complete list of headings which are 
arranged to cover thoroughly the numerous subjects that 
may be advertised effectively in this section. 

Science Monthly, 239 Fourth Avenue, New York City. 
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ambitious men. 


The job you dream about can be yours. 


And it is easy for you to get that training. 

It isn’t necessary to make a drudge of your- 
self. The first step is to mark your “‘X”’ before the job 
you want, and we will show you the way to success. 


Make Your Mark Now 


Mark an “X” before the job you want, and mail 

the coupon to us now. Wet show you your way to 

success—more simple and easy than you have dreamed. 

You'll be under no obligation and for the sake of your 

ambition you should act today. Make your mark now. 
Send the coupon. 


Americ an School 


ef Correspondence, Chicago 
Dept. G 1294 


HIS little “X” has marked the way to success for thousands of \ 

It marked the day when they stopped dreaming and began 
acting. Merely dreaming about the job ahead won’t help you get it. 

marking ‘‘X’’ in the coupon proves your ambition—and shows that you are ready 

to put your dreams into action to earn success. 

Not through favor or pull or some 

lucky chance—but through training. Thousands are proving it every day. 





But 





ee eee ae 
American School of Correspondence, 
Dept. G 120A, Chicago, Ill. 
I Gentlemen: Please send me booklet and tell me 
how I can fit myself for the position marked X. 


....Electrical Engineer ... Business Law 
....Elect.Light&Pwr.Sup. . -Business Manager 
G2. lHydroelectricEngineer ‘: ‘Auditor 
.... Telephone Engineer -... Accountant 
...-Architect ...-Certif’d Public Acc’nt 
....Architect’l Draftsman ....Stenographer 
...-Building Contractor aves 
....-Build’gSuperintendent ....F 
+a Structural Engineer 





‘2 Sanitary Engineer 
. .-Master Plumber 














~~ 


Civil Engineer . .Plumb’g&Heat’g Est. 
....Steam Engineer ...-Heat’g&Vent.Engin'r 
...-Shop Foreman .... Reclamation Engin’r 
....Shop Superintendent ....Automobile Engineer 

| .... Sheet Metal Draftsman ....Automobile Repairer 
eo. Lawyer ....High School Course 

We also prepare for civil service examinations 

i in all engineering subjects. 
I DOOMED so 6 hkcig 60 too hs ete bh assess eeeewnaee Pee 
| FN ee er OE en er ce coe 
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ELECTRICITY 


Electrical knowledge is now at a premium. 
The war has given a tremendous boost to all 
electrical trades. Electrical experts are in de- 
mand at high pay everywhere. But you cannot 
become an expert in any field by simply reading 
abook. You must ‘“‘learn by doing.’”’ That’s 
the way electricity is taught at the New York 
Electrical School. 

concentrated 


Our 
work with actual 
IS THE TIME pa 



















actual 
will put you abreast 
of men withfrom 5 
to 10 Years’ experience in the electrical field. 
4,500 of our students have gone forth into 
electrical success. 

arn by Doing. This method makes you 
an expert, able to command a high salary. 
All instruction is individual. You go ahead 
as fast as you can learn. Good students 
complete the course in seven months. Send 
today for FREE 64-page book. Tear out 
this advertisement and mail it with your name 
and address. 


NEW YORK ELECTRICAL SCHOOL 
40 West 17th St. NEW YORK,N. ¥, | 
































Learn Electricity 


Earn $25 to $60 
Per Week 


Electricity is the big money-making 
industry. Edison says the field is 
justinitsinfancy. Right now there 
are not enough electrical engineers to 
fill the big paying positions open. 
Our Free Employment Bureau is kept 
busy supplying this great demand. 
Hence, we are making a VERY 
SPECIAL OFFER to students; write 


eS for it today. 

COYNE cncincerinc SCHOOLS 
Teach You in a Short Time 
at Small Expense Our Courses are simple, 


easy, thoroughly practi- 
cal. Small tuition. Easy terms. Tools and equipment furnished. 
Our graduates demand handsome salaries. 


I RiP TT NG. PLU MI 
We also teach DRAFTING, JMB- 
Men Wanted ING, BRICKLAYING 


Earn 






and MOTION 
PICTURE OPERATING. Each student receives individual, 
practical instruction right in our big shops. You learn 
under actual working conditions with the tools right in your own 
hands. Schools open day and evening all year. Big demand for 
men. Earn $5 to $8 a day from the completion of our course, 
or make $3,000.00 to $5,000.00 a year in your own business. 
F T | We furnish all the material and tools you use 
Fe@ [OOS in taking our course—ABSOLUTELY FREE. 
Onlya verysmall amount for 
tuition. Easy payments. 


Write Now! 
Send for Free Catalog and Special 
Offer today. Let us show you how 
to make a big success. Be sure to 
mention tr in which you are 
interested. 


Bennett Wellington Cooke, Dir., 
Coyne Trade and 
Engineering Schools, 
35-51 E. Illinois St., 
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INDIANA, Terre Haute. 


Rose Polytechnic Institute 


A College of Engineering. Courses in Mechanica} 
Electrical, Civil, Chemical and Architectural Engineer. 
ing. Extensive shops, well-equipped laboratories in ajj 
departments, expenses low, 34th year. For catalo 
containing full information and professional register of 
alumni, address G. L. MEES, President. . 


LEARN TO DRUM 


Double your income. Great demand for drummers in Motion 
Picture Theatres, Vaudeville Theatres, Bands, Dance Orches: 
tra, Cabarets, Summer Resorts, etc. Earn $15.00 to $20.00 as 
a side line nights, or $20.00 up as an occupation. Easiest in. 
strument to learn. No money to invest in instruments untij 
you have learned. Write now for low terms. 


MICHIGAN SCHOOL OF DRUMMING 
Lansing, Michigan 











THE HOFFMAN Pat'd DRAWING BOARD BRACKET for 
ARTISTS, DESIGNERS and DRAFTSMEN 


Attach to table or elsewhere. Adjust and 
lock at any angle, any height. Revolve 
your board. Sit on stand at drawing. A 
great convenience to Artists. Neat in appear- 
ance. Madein the best manner of steel and \\ 
iron. Indestructible.Weighs but 6% lbs. Rigid- § 

ly supports board 3 ft. square. Your money 
back if not pleased. Write for Booklet No. 20 


A. HOFFMAN CO., 49 Prince St., Rochester, N. Y. 


COPY THIS SKETCH 


and let me see what you can do withit. Illustrators 
and cartoonists earn from $20.00 to $125.00 a week 
ormore. My practical system of personal indi- 
vidual lessons by mail will develop your talent. 
Fifteen years’ successful work for newspapers and 
magazines qualifies me to teach you. 

Send me your sketch of President Wilson with 6c 
in stamps and I will send you a test lesson plate,also 
collection of drawings showing possibilities forYOU 


The Landon School of gUestrating 
1451 Schofield Building, Cleveland, O. 


EARN TELEGRAPH 


Morse and Wireless—R. R. Accounting (Sta- 
tion Agency) taught. Splendid opportunities, 
Positions secured. Marconi Co, contracts to em- 
ploy graduates. Weownand ee occupy 
two large modern buildings equipped with R.R.an 
Western Union wires and complete 2 K. W. Mar- 
coni Wireless Station, 
Investment £25,000. Endorse 
Western Unioa Officials. Expert practical teachers. 
living expeses: easily earned if desired. Tuition low.Easy 
P ta, rrespond courses also. Catalogs Free. 
Dodae’s Telegraph, Ry.& Wireless Institute 

21st Street. Valparaiso. in 


TS OUTFIT FREE 


hj Write quick for our remark- 

m, able offer. Learn NOW at home, 

in spare time, by our new instruction 
method, Commercial Art, Cartooning, 
Illustrating, Designing. Delightful, fasd- 
nating work in big deinand. $50 paid for 
one drawing. Handsome took free ex- 
plains everything. Send for it TODAY. 

WASHINGTON SCHOOL OF ART 

1031 H St.,N.W. Washington, D.C. 


20th Century Book of Recipes, 
Formulas and Processes 


This book gives you the information that repre 
sents the collection of years and the expenditure of 
thousands of dollars. Contains complete directions 
for making everything from simple glues and ad- 
hesives to the tanning of leather, the making of| 
photographic materials, perfumes, soaps, plating of 
silver and gold, working of metals, etc. 800 Pages, 
10,000 Selected Subjects. Price, $3.00. j 
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Resolve to Win! 


Determination made Grant one of the great- 
est generals in history. “he world knows his 
story. It knows, too, the stories of thousands 
of other determined men, who succeeded be- 
cause they had a purpose and stuck to it. 


Do you went to succeed? Doyou want that 
betterjob? Do you want that increase in pay? 


If you do want to get out of the rut—if you are 
determined to make something of yourself, send the 
International Correspondence Schools the attached 
coupon. Tell them what kind of position you want and 
they will show you how you can fit yourself to get it. 


More than 100,000 determined men and women are 
getting ready for better positions right now through 
1.C.S. training. ‘They are securing this training in 
their own homes, at sma!l coct and without losing an 
hour from their everyday work. 


Determine to mark and 
mail the coupon to-day 


—ame eae eee TEAR OUT HERG @ = oe eee we ee oe 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 5800, SCRANTON, PA. 
| Explain, without obligating me, how I can qualify for the posi- 
tion, or in the subject, before which I mark X. 





|Surveying and Mapping 

MINE FOREMAN OR ENGINEER 
|Metallurgist or Prospector 
STATIONARY ENGINEER 





ELECTRIOAL ENGINEER SALESMANSHIP 
Electric Lighting ADVERTISING 
Electric Railways Window Trimmer 
Electric Wiring Show Card Writcz 
Telegraph Engineer Sign Painter 

Telephone Work Railroad Trainman 
MEOHANIOAL ENGINEER ILLUSTRATING 
Mechanical Draftsman Cartooning 

Machine Shop Practice BOOKKEEPER 

Gas Engine Operating Stenographer and Typist 
OIVIL ENGINEER Cert. Public Accountz:.t 


TRAFFIC MANAGEK 
Railway Accountant 
Commercial Law 
GOOD ENGLISH 
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On Signal Engineering 


HERE are thousands of miles of rail- 
road that must be equipped with block 

signal systems. To superintend these installations 
and to maintain the systems now in use thousands of 
men are necessary. Gulden opportunitiesare offered. Every am- 
bitious man in America should write for the free book on Signal 
Engineering. It will be sent to you prepaid—without obligation. 


Men Are Needed to Accept 
High Salaried Positions 


When you stop to consider that, at the present time, 
less than one-fourth of the passenger lines in this country are 
equipped with automatic block signal systems—and when you 
read that the day is fast coming when the law will compel rail- 
roads to install them, you will realize what remarkable oppors 
tunities are offered to ambitious men in the profession of Signal 
Engineering. The work is big—broad— high salaries are paid. 
$250.00 a month is an ordinary salary for a Signal Engineer. 

’ SS SA AS 


Send the Coupon / Department 


of Signaling 





Put your name and address Dept. A120, 1810Wilson Ave. 
in the coupon, or a letter or post 


‘ Ravenswood Station, Chicago 
card Now and get the free book : é pase send 
about Signal Engineering. Too, Gentlemen:— Please peters 
we will tell you how you can 4 me absolutely free and _pre- 
get the training that you 
need. in order to become a 
Signal Engineer. You will 
be under no obligation 
by writing for this free 7 
book. Do it Now. 


paid your big new book on 
Signal Engineering. Also full 
particulars about your great 
special free outfit offer. It is dis- 
tinctly understood that I assume 
no obligations of any kind. 


Department 


of Signaling / NGIRE ..0<.0:0:0:cgbeeeeedsatees tebe ee 
Dept, A120 

1810 Wilson Ave... J 
Ravenswood 
Sta,, Chicago 
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|Marine Engineer Teacher 
ARCHITECT Common School Subjects 
Contractor and Builder Mathematics 
itectural Draftsman CIVIL SERVICE 
Concrete Builder Railway Mail Clerk 
)Structural Engineer AUTOMOBILE OPERATING 
PLUMBING AND HEATING Auto Repairing Spanish 
Sheet Metal Worker Navigation German 
Textile Overseer or Supt. (J AGRICULTURE French 
CHEMIST (Poultry Raising LJ Italian 
Name ues e 
Present 
Occupation, ees 
Street 
1) 
City__ | —_ 
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DeLuxe edi- = 
tion bound 

in heavy red 
Canvas, Gold 
and Black 
Embossed 
Lettering(8th 
Edition) 300 
pages. Illustra- 
ted. In 4 sep- 
arate parts. 


What This Book Contains 

Part One contains an introduction 
ty Elbert Hubbard—Preliminary 
Steps—Methods of Great Orators— 
Securing the Confidence of Au- 
diences—the Peroration—the Clos- 
i Value of Renetition and 

ion—How to Make Speeches 

ill_ Have. Effect—How to 
Overcome Bashfulness—How to Be 
Heard en Speaking in Public— 
Public Speaking and Debating in 
American Colleges, etc. 

Part Two contains Shakespearean 
Quotations forPublicSpeakers from 
Every Play—Familiar and Frequent- 
ly Quoted Passages—also Scripture 
and Shakespeare Parallels—Sketch 
of Life—How to Study, etc. 

Part Three. Ready-Made 
Speechlets, Toasts, Happy Hints, 
Anecdotes for Every Occasion, and 
world of other interesting and 
helpful information. 

Part Four contains Masterpieces 
of Oratory—Poetry—Choice Selec- 


Improvement 


jects for Orations, Speeches, etc., 
aes Political, Civil, Histori- 
cal, Mo Religious and Popular 
Topics. Model estions for 
bate. How to Arrange Pro 
etc. The famous Lecture on Mem- 
ory by Henry Dickson. Celebrated 
es from the Best Orations 
@nd Writings, etc. 


Popular Science Monthly 





Prof. Henry Dick 
founder of the Dick. 
son School of Mem- 
ory, (formerly jn- 
tes 3d : 
speakin i 
Universities) ut ame 











Keel It 
| 10 Days Free 
Without Advance Pay! 


Not a cent. Just mail the coupon below and I will send you, 
postpaid, my book, ‘‘How To Speak In Public’’—the most fascina- 
ting—the most wonderful—the most helpful book you ever read. 
Condensed in its 300 pages is the concrete experience and knowledge of my life’s work 
as a public speaker and an instructor in public speaking. This book lays bare the see- 
rets of oratory—gives methods of famous orators—tells how to prepare speeches on any 
subject—how to address lodge anc club gatherings, board and directors’ meetings, how 
to make after dinner speeches, etc. A wealth of real genuine information. Covers the 
field of public speaking so thoroughly and so well that we cannot begin to deseribeit. 
You must see and read this book to realize what it means—how much help it will 


bring you. Ten minutes among its pages will prove to you absolutely that you cannot 
get along without it. 


> It will show you how to develop poise and confidence 
You Need This Book —how to banish fear and bashfulness—it will give 
you a wonderful, magnetic command of English—it will teach 
you con oe _—— “fon — a eager A ee ee at a loss ee tee SO A oe a 
oft what to do or say. nacrisp, rig o e@ point manner 
wed th . complete knows ge < —_ to speak in = HENRY DICKSON 
without burdensome readings. ontains many ready- 
made speeches suitable for all occasions—speeches that 4 SCHOOL OF ORATORY 
you can casi commit to memory. It is a book you 50 Hearst Bldg., Chicago, lil 
eed Nt Send me, at once, postpaid, 
Free On Approval fi2°csupon:” ‘the’ J _300 page book, “How To Speak Ia 
book will come to you at once, postpaid. Keep it. Public.” At the end of 10 days! 
Read it 10 days. If you think that you can afford will either send you $2 or return the 
to be without it—if you don’t say it is the most book to you. 
wonderful—the most interesting, helpful and ‘ 

book you ever read—send it back. 
Otherwise, pay only $2 and this great book— 
brimful of the information that you have long 
been waiting for—is yours. ut send the 
coupon right now. 
HENRY DICKSON - 

SCHOOL OF ORATORY, ’) MII oS - sccon .epeesesonacs-<ceansseccs-senteene 
50 Hearst Bldg., Chicago, Ill. 


City 
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RATE 12 CENTS A WORD. 


Remittance in the form of currency, 


check, money order or stamps, 
MUST ACCOMPANY THE COPY. The July issue will close May 23rd. 








AUTOMOBILES AND ACCESSORIES 





Double Tread Guaranteed for 

og oy Absolutely Puncture-Proof. 

fg—Strong—Extra, heavy, 30x3 tire $5.00; 

30x3 00; 33x4 $9.00; 34x4 $9.25; 

sox $12.00; 37x5 $13.00. Big saving on 
other sizes and tubes also. T da 

old tires. Discount to dealers. 10% dee 

tt required on C. O. D. orders. Send 

or list now! State size and bead of tire, 

Max Liben & Co., 205P West 48th Street, 

' New York. . 





© top roof for any model car $6 to 
sis aaa ost aid. Easy to apply, you 
*save % price of new top. Samples and 
© catalog free. S. & H. Top Co., 414 Hunt 
* St., Cincinnati, O. 


+ OL” gives you 15 to 40% more 

ounnas eliminates carbon. Money back 

+ Guarantee. 100 tablets treats one hundred 

gallons gasoline. Price One Dollar. Live 

Agents wanted. Gas-Sol, Dept. B, Wake- 
field, Mass. 


I want to send you proof of the wonderful 
pulling power of the Classified Columns of 
this magazine. If you want to buy some- 
thing, sell something or exchange something, 
write to-day for full particulars. D. W. 
Coutlee, Manager Classified Department, 
Popular Science Monthly, 239 Fourth 
Avenue, New York. 











CONVERT your bicycle into a motor- 
cycle at small cost by using Shaw Motor At- 
tachment. Catalog free. Shaw Mfg. Co., 

* Dept. 180, Galesburg, Kansas. 


CYLINDER Grinding. Quality, price and 
service are the result of specializing ex- 
clusively in a single line. New oversize 
’ pistons and individually cast rings properly 
' fitted will give your motor more power than 
when new. “The grinding that puts the 
punch in your motor.” Write for prices, 
* givi make, year, bore and number of 
: ONinders: You won't regret it. Bridgeport 
Piston Ring Co., Third St., Bridgeport, 





Conn. 





‘PATENTS—For automobiles are in great 
demand. We have special Automobiie 
Department in charge of experts who are in 
touch with demands of trade. Write for 
What to Invent and List of Patent Buyers, 
sent free. Victor J. Evans & Co., 173 
Ninth, Washington, D. C. 


INSYDE Tyres, inner armor for Auto- 
mobile tires, double mileage and prevent 
punctures and blowouts. Quickly applied. 
Cost little. Demand tremendous. Profits 
unlimited. Details free. American Auto- 
mobile Accessories Co., Dept. 8-2, Cin- 
cinnati, Ohio. 


DOUBLE, Service ‘Tires. Guaranteed 
3,500 miles. Sizes 30x3 $5.00, 30x34 $6.00. 
33x4 $8.00, 34x4 $9.00, 36x4 $9.00, 36x4 
$10.00, '36x5 $11.00, 37x5$11.00. _Non-ski 

*$1.00 extra.” 10% required on C. O 











; Ds 
_ Orders. State if Q. D. straight bead or 


clincher type. Special discount to dealers. 
We also carry a full line of new tires at 


[ng rices. I. Jaffess, 1319 D. Fifth Ave., 
ew York. Branch—241 W. 54th Street. 





300% Profit—Puncture-Proofing Tires 
Sea Kelp Company, Colegrove, California, 





AUTO Engines: 4 cylinder, water cooled. 
$35.00; Buick 10, Buick 17, 34, 31; Flanders, 
a0; Metz, Mitchel, other good motors. Low 


Price. 
BOSCH Magnetos: All sizes $10.00 each 
u Remy and Splildorf magnetos and coils 
$3.00 each. Tite for list. Johnston, West 
nd, Pittsburgh, Pa. 


PAINT Your Own Car, for $5. Autonamel 
is used like paint, but is not paint; any 
amateur can make it lay as smooth as glass. 
Paint requires skill; there is no such thing 
as a satisfactory substitute for Autonamel. 
It is impossible to believe what can be done 
with it until understood. Write for booklet 
“xX”. Jet Black and eight colors. Auto- 
namel Company, Rochester, New York. 


“GIDZ” users declare War on Carbon 
troubles, they overcome useless operating 
expense and garage bills. ‘‘Gidz’’ works 
while you ride. One Dollar can convinces. 
Dealers everywhere write to-day. Repeat 
proposition. ‘‘Gidz’’, Galesburg, Illinois. 


GET into the biggest money making end of 
the automobile business—replacing neces- 
sary equipment. Live, hustling, ambitious 
men wanted as special factory representa- 
tives in exclusive territory to take orders and 
attach tops, top coverings, seat covers, 
patent stiktite windows. No experience 
hecessary. No capital required. oO com- 
petition in our copyrighted system. Write 
for free catalog, samples, and full details, 
Cincinnati Auto Specialty Co., Dept. SAA67. 
Cincinnati, O. 














Popular Science Monthly, 
New York City. 


Gentlemen: 


It may please you to know that we 
jind Popular Science Monthly the 
very best puller in the magazine field. 

We are extensive advertisers, and 
use practically every publication of 
large circulation in the country. 

We notice that you refer to your 
Classified Section as Quick-Action 
Advertising, and wish to say that 
the designation is very appropriate. 

There is not a publication in the 
country that gives us quicker returns 
or inquiries at a lower cost. 

Your very truly, 


NATIONAL PRESS BUREAU. 


Read the advertisement under 
**Help Wanted ’”’ 




















SAVE 50% to 70% on your next tire 
purchase. Our tires are practically blow- 
out and puncture-proof. uaranteed for 

’ miles. Send for illustrated catalog 
No. 4 and Price List. Tuxedo Auto Tire 
Exchange, 304 W. 54th St., New York City. 


SPARK Plug or Tire Troubles? Pronto 
Spark Gaps, either separate or Plug and 
Gap as one construction, eliminate all 
Missing, new designs. Pronto Inner-tube 
Patches repair any puncture or blow-out 
instantly. Big profit and sellers. Real 
Salesmen write quick. Pronto Manufactur- 
ing and Sales Co., Omaha, Neb. 











CYCLECARS AND SMALL CARS 





MOTORCYCLES. BICYCLES AND 
SUPPLIES, 





MOTORCYCLE Bargains, Second-hand 
and Rebuilt Motorcycles. Henderson, Har- 
leys, Indian, Excelsiors, Emblems, Thorns, 
all in A-1 shape tuned up, ready to ride, $35 
to $100. Motorcycle tires $3. Automobile 
tires$3. Best Motorcycle belts$5.__Second- 
hand bicycles $5. ‘andems $20. 
Motorcycles taken in trade, highest prices 
allowed for them. Swapin yours. Deninger, 
The Price Cutter, Rochester, N. Y 





USED Motorcycles on Easy Payments. 
List and terms for stamp. A. P. Strogonoff & 
Co., 103 State Street, Schenectady, NewYork. 


LARGE stock of rebuilt motorcycles, new 
porte for all makes 25% discount; second- 
hand parts, good as new, 50% discount. 
ee Parts Mfg. Co., Chicago, 
Illinois. 











CONVERT your bicycle into a motorcycle 
at small cost by using Shaw Motor Attach- 
ment. Catalog free. Shaw Mfg. Co., 
Dept. 68, Galesburg, Kansas. 


MAKE your bike a motorcycle with our 
2 H.P. motor. Good hill climber; fits all 
bicycles; price $32. Ashland Motor Works, 
Dept. A, Ashland, Ohio. 


BARGAINS in used motorcycles—All 
machines guaranteed and in A-1 condition 
ready for use. Write for terms and new 
bulletin. Photos free. Harley-Davidson 
Sales Company, Birmingham, Alabama. 


WANT to sell your motorcycle? I have 
a method that has sold many. Write me to- 
day for full particulars. D. W. Coutlce, 
239 Fourth Avenue, New York. 


BIG Bargains in all makes of Used Motor- 
cycles. Over 75 in stock. If interested 
send for Bulletin No. 6. Gotham Sporting 
— Company, 57 Warren St., New York 

vity. 

















A Light Car at Motorcycle prices. See 
page 126. Tribune Engineering Co. 








WELDING 





DON’T Scrap Aluminum Parts—Trial 
Bar 50c. So-Luminum, new welding com- 
pound for aluminum, is stronger than 

num—perfect substitute for acetvlene. 
1-2 time and cost. Use gasoline torch. 
$3.00 Ib. le So-Luminum 
Mfg. Co., 1790 Broadway, New York. 

OXY-ACETYLENE Welding Piants 
$25.00 to $250.00. Small cash payment. 
Balance to suit. Plants for all purposes. 
Address ‘‘Bertschy,’”” Omaha, U. 8. A 





. 








TOOLS AND SUPPLIES 


TOOLS—For shop, factory, garage and 
home—many high-class tools attractively 
priced in our “‘Odds and Ends” pamphliet— 
which is mailed free on request by Mont- 
gomery & Co., Inc., 111 Fulton St., New 
York City. 


MARK Your Signature on Steel, Copper 
and Brass Tools with the Mark-o-Acid Out- 
fit. Proves ownership. Complete outfit 
50c. Mark-o Co., Box 15, St. Paul, Minn. 











THE lowest priced car in the world. See 


page 126. Tribune Engineering Co. 








GRANDFATHER’S CLOCKS 








BUILD your own Grandfather’s Clock 


with our free blue prints. Works, dial, etc. 
$5 and up. Others with chimes at all prices. 
Write for free offer, Clock Co., Nicetown, Pa. 





TOOL. Cases for carpenters and_machin- 
ists; write for catalog. Keystone Case Co., 
215 Keystone Ave., Chicago. 








BOATS AND LAUNCHES 


DARROW’'S Steel Boats. Finished parts 
or patterns. Catalogue, 78 models. F. H 
Darrow, 604 Erie St., Albion, Mich. 
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Conducted by Famous 
Prepare NOW Aviators and 


for these positions Aeroplane Builders 


Aeronautical Engineer The Course has been prepared by men of 
Aeronautical Instructor | international reputation. Mr.Bud Morriss,the 


* well-known aviator, is Chief Instructor and 
Aeronautical Contractor] personally guides the progress of each stu- 





airman dent. He is assisted by a distinguished staff 
Aeroplane Rep “ of Aviators, Aeroplane manufacturers and 
Aeroplane Mechanic Aeronautical Engineers. Every Lesson, Lec- 
Aeroplane Inspector ture, Blue Print and Bulletin is self-explan- 


pawn oes plain terms for quick understand- 


man he Course is absolutely up-to-the- 
Aeroplane Sales minute with every known fact concerning 
ieee” Ee nS Bg 
. Ow eof the very highes a 
Aeroplane Builder the time. and this is your opportunity to 








step right into fame and fortune. You are 
needed. Where there’s a will here’s the way. 
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of Aviation 
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, Aviation 


PRACTICAL AERONAUTICS BY 


EARN $50) to $00 aWeekl 


—— H ERE is the one inexhaus. 
. tible gold mine of oppor. 
tunity and here isthe man 


who will lead_ you to it. It ig 
most extraordinary condition ever 
presented, owing to the sudden world. 
wide demand for aeroplanes. High 
_ @lass positions by the thousand ¢g} 
*) ling for trained men—fame and for. 
a tune actually thrustat them, § 

. of from $50 to $500 a week are await. 
ing men who can fill these positions, 
", And now, for the first time in histo 
wa, practical, home-study course 
practical aeronautics is open toevery 
man at a trifling expense. No matter 
what your occupation, you can pre 
pare for a better position with big 
pay. Nowis your opportunity, 

Enter a practically untrodden field 
—a new profession. Sieze the oppor 
tunity that has burst upon the 
country with tremendous §foree, 
Hustle ahead with the rapid develop. 
ment of the aeroplane industry which 


BUD MORRISS, Chief Instructor nanedions School of Aviation is outrivaling that of automobile and 


motion picture, as the quick and gure 
road to financial independence, 








What Our Students Sayt| 


Mr. Stanfield Fries 
Fort Bliss, Tex, 
My estimation of the new course 
excellent; it could positively not be! 
any better. 
Mr. Z. Purdy 
Shreveport, La. 
It is hard to believe that lessonson 
such a subject could be gotten up ia 
such an interesting manner. 


Mr. Lloyd Royer 
Haigler, Neb, 
I can hardly thank you enough for 
the way you have personally taken 
up my enrollment. 


Mr. Mayne Eble 
Manistee, Mich. 
I believe I learn more from my le. 
sons than an aviator who takeshis first 
esson with an airman in a aeroplane. 








When writing to Advertisers please mention Popular Science Monthly 


American schoo \ Write Now for Our Great Offer 


431 So. Dearborn St. Send the coupon for full particulars of our remark 


Chicago, IIl. able special offer open to you now. Find out all about the 
Gentlemen: Please send marvelous opportunities that are opening in the Aviation game. This offer 
me free and without obli- X is the greatest stepping stone to bigger oppertunities ever known, 
gation, full particulars of Write today for complete literature, all free and prepaid. You are not 
your Course in Practical Aero- v obligated in any way. Do not waste time in thinking about it. Atl 
nautics and your Special Offer Xv Send the coupon or a letter or a post card will do. Write at once, 
to those who write at once. LY 

e e e 
\ American School of Aviation 
NGM... cccccvcccccvcvcccesssescssseses * 
wie ‘ 431 So. Dearborn Street, Dept. 2756, CHICAGO, ILL. 








| 


+ 

















fer 


mark- 
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AERONAUTICS 


Popular Science Monthly 


MOTORS, ENGINES AND MACHINERY 
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is calling thousands of men 

i Ppl Othe Government wants experts 

- opportunities—fame—fortune 

await you if you get in at once. bn 

d out how you can learn the principles 

a | mechanics of Aviation in your spare 

time at home. You must know these things 

before you can lear to iY, short. time. 

his trainin . 

Guts ha thena of — = bg eo 
ctical experience. E 

by ing oviation authorities. Write for full 

particulars at once—20 ene ‘ — 

in force. ri y sts. 

an Aero Institute, Dept. A-120, 

Morton Bldg., Chicago, Il. 


rican School of Aviation offers 
my Teomplete Courses in Aviation. 
Exceptional opportunities open for men who 
write today for our Specia Reduced Price 
Offer. American School of Aviation, Dept. 
7906, 431 South Dearborn St., Chicago. 
e, America’s only illustrated 
oe the latest developments in 
aeronautics throughout the world. Up to 
the minute technical information concerning 
aero-engines, aeroplanes, accessories and 
patents. Complete model news and instruc- 
tion. Trial subscription six months, twenty~- 
six issues, One Dollar. Sample copy free. 
‘Aerial Age, 280 Madison Avenue, New York 
City, New York. 


Junior Tractors—Star Motors. 
Eeeeything aeronautical. Get our prospec- 
tus. Chicago Aero Works, River Street, 
Chicago. 


NTS wanted in Aeronautics. U. 8. 
oun spending millions in this class 
for Army and Navy. Our Aeronautic De- 
partment will give full information on this 
subject upon inquiry. Write for What to 
Invent, sent free. Victor J. Evans & Co., 
179 Ninth, Washington, D. C. 


VIATION. Send for Free and prepaid 
esi. on Aviation. Courses in Practical 
Aeronautics and Flying. Learn how you 
may prepare yourself for this fascinating and 
big paying profession at home. Special 
Limi Offer to all who write immediately. 
American School of Aviation, Dept. 7586, 
431 South Dearborn St., Chicago. 


MODEL Aeroplanes of every description. 
Materials and supplies for Model Aeroplanes. 
Compressed air motors for model aeroplanes 
and boats. Complete course in aeroplane 
construction. Send 5c for descriptive cata- 
logue. Wading River M.F.G. Co., 550 
Macon Street, Brooklyn, N. Y. 


























TRADE SCHOOLS 


GOOD Pay for Trained Men—Our courses 
include practical training in Gas and Electri- 
cal Engineering, Mechanical Draughting. 
Automobile and Tractor Repairing and 
Operating. Write for special summer rates 
and illustrated catalogue. Seattle Engineer- 
Ing School, Seattle, Washington. 








EARN More Money. Learn Sign Paint- 
ng, Card Writing, Paperhanging, Graining, 
Marbling, Tiffany Decorating, Practical 
training in all branches by expert teachers. 
Catalogue Free. Chicago Painting School, 
131 North Fifth Avenue, Chicago. 





HILES’ Watchmaking and Engraving 
School, the largest and best equipped school 
in the West. 717 Market Street, San 
Francisco, Cal. 


ELECTRICITY, Plumbing, Bricklaying, 
Mechanical, Architectural and other Draft- 
ing Courses. Motion Picture Operating 
taught by practical work. Largest, best 
equipped practical trade school in America. 
Short time to learn. Small cost, easy pay- 
poet g RO ~ Ft need hy it’s 

i yne Trade “ngineering Schools, 
Dept. 740X, Chicago, Ill 











DUPLICATING DEVICES 


“MODERN” Duplicator—a Business 
Getter. $1 up, 50 to 75 copies from pen, 
Bonell, type-writer; no glue or gelatine. 
5,000 firms use it. 30 days’ Trial. You 
heed one. Booklet Free. J. V. Durkin & 
Reeves Company, Pittsburgh, Pa. 








WANTED 





WANTED: Electric Portable Drill 
sizes. Johnston, West End, Pittsburgh: Pa. 





WESTINGHOUSE, Wagner, Century, 
Emerson, Crocker-Wheeler, Western, Fort 
Wayne, General Electric rebuilt motors 
guaranteed for one year. Alternating and 
direct current. All sizes from 1-30 H.P.. 
upwards. Tell us your needs. Satisfaction 
guaranteed or money refunded. Send for 
illustrated pricelist supplies and motors ust 
issued. Hyre Electric Co., 609 FX South 
Dearborn St., Chicago. 


NEW 1-4 H.P., 110 volt, 60 cycle, AC 
Motors, Standard make, $15.00. Also a few 
1-8 H.P., AC, $12.00; DC, $11.00. Price on 
other sizes in proportion. Electric Sales & 
Service Co., 719-21 Liberty Ave., Pittsburgh, 
Pennsylvania. 


CHARGING Dynamos: Several hun- 
dred small machines from Bankruptcy stock. 
Also lighting dynamos and several moving 
picture Arc generators. One and three phase 
motors up to 5 H.P. in stock for immediate 
shipment. 4% H.P. A.C. motors $15.00. 
All sizes, low prices. Write for list. Johns- 
ton, West End, Pittsburgh, Pa. 


TO buy or sell a machine, write Inter- 
state Machinery Co., Troy, N. Y. 




















ELECTRICAL 





“ELECTRICITY Made Simple’’—A book 
devoid of technicalities. Simple, plain and 
understandable. Students and_ electrical 
workers whose opportunities for gaining 
information on the underlying principles of 
electricity have been limited will find this 
book of inestimable value. 233 Pages, 108 
Illustrations. Price $1.00. Book Depart- 
ment. Popular Science Monthly, 239 
Fourth Avenue, New York. 


WE carry a complete line of brass gears 
and model supplies. Send for catalogue. 
The Pierce Model Works, 3495 Pierce Ave., 
Chicago, Ill. 

WANTED—New Ideas. Write for list of 
Patent Buyers and Inventions Wanted. 





$1,000,000 in prizes offered for inventions. 


Our Four Books sent free upon request. 
Victor J. Evans & Co., 176 Ninth, Wash- 
ington, D. C. 


HARD Rubber Articles developed and 
manufactured. Rubber, glass or metal 
models ied and cheaply made. Swan- 
berg, 1459 Melrose Street, Chicago. 











MISCELLANEOUS 


LUMINOUS Paint. Shines in the dark. 
Makes watches, clocks, electric switch plates, 
crucitixes, étc., visible at night. Latest dise 
covery. Only 25c bottle. Luminous Paint 
Co., 2426-C Polk St., Chicago. 


“FIVE Dozen Money Makers,” ‘‘How to 
Win,”’ “How to Live Right,’’ 200 pages of 
useful information 30c. Circulars free. 
Science Club, PS815, Spruce, Philadelphia. 

ESCAPE King’s set of Three Keys will 
open most ordinary doors. 25c¢ complete 
set. Padlock Trick Opener, 10c. Chicago 
Novelty Works, 3310 North Herndon St., 
Chicago. 


LIVING Expenses Reduced. Money 
Saving, Money Making, Formula Book, 25c, 
or 10c and dresses of five housewives. 
Daniel Nestor, PSM217 Rockaway, Jamaica, 
New York. 


ESCAPE King’s 4 keys," opens ordinary 
locks. Complete, 15c. Thurbur, Box 11, 
Dorchest enter, Mass. 


























WONDERFUL bargains, illustrated price- 
list showing electrical motors and supplies 
including sockets, wire, cleats, loom,switches, 
rosettes, porcelain goods, tape, plugs. Hyre 
Electric Co., 609KD South Dearborn St., 
Chicago. 





SEND 4c for new, complete catalogue of 
Electrical, Mechanical and Automobile 
Books. Also Electrical and Automobile 
Supplies, Storage Batteries and Flash- 
Lights. Prices reasonable. Send for copy 
to-day. Northwestern Ohio Specialty Co., 
Box 493, Central Sta., Toledo, Ohio. 








FORMULAS AND TRADE SECRETS 


“TWENTIETH Century Book of Recipes, 
Formulas and Processes’—This book gives 
you the information that represents the col- 
lection of years and the expenditure of thou- 
sands of dollars. Contains complete direc- 
tions for making everything from simple glues 
and adhesives to the tanning of leather, the 
making of photographic materials, perfumes, 
soaps, plating of silver and gold, working of 
me ,etc. 800 Pages, 10,000 Selected Sub- 
ects. Price $3.00. Book Department, 
opular Science Monthly, 239 Fourth 
Avenue, New York. 


100 Valuable Formulas, Including Big 
Catalogue, 10c. ‘‘Ideal,’’ 3313-PS6, Belle 
Plaine, Chicago. 











NEWEST Mathematical Sensation, slide 
rule for only 35c, postpaid. L. J. Leishman 
Co., Ogden, Utah. 








TELEGRAPHY 


LEARN Telegraphy at home in half usual 
time with the wonderful Automatic Trans- 
mitter, The Omnigraph. Connected with 
Sounder, Buzzer or Head Phones will send 
unlimited Continental or Morse messages, at 
any speed. Adopted by U. S. Government 
and leading Universities, Colleges and Tele- 
graph Schools. Trifling cost. Catalog free. 
Omnigraph Mfg. Co.,39A Cortlandt St.,N-Y. 

TELEGRAPHY—Morse and Wireless— 
also Station Agency taught. Graduates 
assisted. Cheap expense—easily learned. 
Largest school—established 42 years. Cor- 
reapondence courses also. Catalog free. 
Dodge's Institute, 16th St., Valparaiso. Ind. 














RAZORS AND DULL RAZOR BLADES 


FREE safety blade box together with 
information as to having blades resharpened. 
Write Adv. Dept. Durham Razor Works, 
Durham, N. C. 


GRIND, hone any blade, 2c. Razors, 25c. 
Keenedge, Oshkosh, Wisconsin. 











3 Guaranteed Formulas for recharging dry 
batteries, 500 Great Advertising Plans, 100 
Business _ Opportunities, 6 Big Money 
Making Formulas and Book of pe ne al 
ing secrets. All for 20c. West Laboratories, 
Bay Point, California. 


SECRET of Successful Circular Mailing 
means free advertising, and over $10 weekly 
profits. Instructions 30c. Leland Ander- 
son, 7232 North Clark, Chicago. 


50 Rigidly Tested Formule; money 
makers for live person. Doctor, 3835 
Vincennes Avenue, Chicago. 














GUMMED LABELS—ADVERTISING 
STICKERS 





CATALOG 104 free, illustrating Gummed 
Labels and Advertising Stickers. 3,000 75c. 
upward—direct from manufacturer. Royal 
Label Company, 408 Cherry, Philadelphia, 





LABEL Catalog “B’’ Free. Wolf Labels, 
3136 Jasper Street, Philadelphia. 








FIREARMS AND ANTIQUES 





BUY, Sell, Exchange, all sorts old-time and 
modern firearms. Stephen Van Reasselaer. 
Antiques, 805 Madison Avenue, New York. 











ADVERTISING 





IS your Advertisement in this section 
roducing the best possible results? If not, 
et us prepare one for you that will. Strong, 

forceful sales letters, circulars, folders and 
booklets written, at attractive rates. Results 
Guaranteed. Criterion Service, Inc., R134, 
Jersey City, N. J. 

ADVERTISE! 20 words in 120 monthlies 
$1. Southwestern, 1413-2 Berendo, Los 
Angeles. 

ADVERTISING Stickers, inexpensive 
and effective advertising; a universal busi- 
ness help; splendid field for agents. St. 
Louis Sticker Co., Dept. P, St. Louis, Mo. 


10,000 Circulars printed and mailed with 
ours to good prospects $5. Letters, Maili 
Lists, etc., bought and sold. Mutu: 
Benefit Club, PSM47, Rogers Park, Chicago. 

ADVERTISE in 120 Different Magazines; 
5c word. Think of it. Write: Fletcher, 
Westwood, N. J. 




















DIAMONDS ON CREDIT 


LOOK prosperous and become prosperous 
—wear a real diamond. Investigate our 





easy payment plan. Write today for full 
articulars and catalog. Toye System, 
epartment A, Rockville, Conn. 


When writing to Advertisers please mention Popular Science Monthly 
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PRINTING, ENGRAVING AND MULTI- 
GRAPHING 





AT Last! Beautiful neg yo for 

users. 1, Letterheads, 1,000 Bill- 
ad and 1,000 Statements $9.90. En- 
te g Free. Kaydee Lithographing Co., 
72 Teatonia, Milwaukee. 


GOOD Printing at low prices; 1,000 good 
letterheads, envelopes, cards, _ billheads, 
labels, circulars, $2.50; samples free; cata- 
logues, booklets and circulars our specialty. 
Eruest L. Fantus Co., 523 S. Dearborn St., 
Chicago, Tl. 

1,000 full page muitigraphed letters a= 
Fark quality printed letterheads $3. 

urham Multigraphing Co., 711 Nations 

Bank Bldg., Durham, N. C. 


=H Want to send you proo! of the wonderful 
ous power of the Classified Columns 
this magazine. If you want to buy 
fh. AL, sell something or exchange 
eine, write today for full particulars. 
W. Coutlee, Manager Classified De- 
partmént, Popular Science Monthly, 239 
‘ourth Avenue, New York. 


SERVICEABLE Pre-used 
resses, Type, Supplies. Lowest prices, 
List for stamp. P. Bargains, Richland, Pa. 
cee | Letter Shop, Muncie, Indiana, 
Multigraphs 500 purple letters with black 
letterheads $2.15. Samples for stamp. 


5600 Swell Linen-Finish Letterheads 
printed two colors, $2.50, Bond $2.00, post- 
paid. Price list. Samples free. Slarb & 
Co., Box (P-S1), Hamilton, Ohio. 














Printing 








Popular Science Monthly 


AUTHORS—MANUSCRIPTS 


MANUSCRIPTS typewritten carefully 
and promptly, 50c per thousand words, with 
one carbon. We also read and criticize, 
$1.00 for 5000 words or under. A trial will 
insure your future patronage. Criterion 
Service, Inc., R134, Jersey City, New Jersey. 


WRITERS: Stories, poems, plays, etc., 
are wanted for publication. Literary Bureau, 
117, Hannibal, Mo. 














MOTION PICTURE PLAYS 





SEND us _ your Ideas for photoplays, 
stories, etc. We accept them in any form— 
correct free—sell on commission. Big 
rewards! Make Money. Get details now! 
bh ail Selling Service, 6 Main, Auburn, 





WRITE Photoplays; $50 each. Exe 
perience unnecessary; details free to be- 
ginners. Producers’ League 194, St. Louis. 


WRITE Photoplays in_ spare time and 
earn money. Try it. Big prices paid; 
constant demand. No correspondence 
course. Details free. Giese & Co., 294 
Whiteman Street, Cincinnati, Ohio. 


WRITE for Free copy ‘Hints to Writers 
of Photoplays, Short Stories, Poems."’ Also 
catalog of best books for writers. Atlas 
Publishing Co., 36, Cincinnati. 














EMBOSSED _ Stationery—tTrifie more 
than Common. Samples. Commercial 
Embossing Company, Wilkes-Barre, Penn. 


TAGS, Circulars and Envelopes nad 
& jalties. Dickey Printing Co., 37 Hu 
phrey Ave., Bayonne, N. J. 


50 Classy Calling Cards and patented 
ecard case, 25c. Extra grade, Linen, 35c. 
Samples. Retter, 302 Fourth, Tippecanoe 
City, Ohio. 














TYPEWRITERS AND SUPPLIES 


LARGEST stock of Typewriters in 
America. Underwoods, one-fourth to one- 
half manufacturer's prices, rented any- 
where, applying rent on purchase price; free 
trial. Installment payments if desired. 
Write for catalogue 11. Typewriter Em- 
— (Estab. 1892). 34-36 West Lake 
treet, Chicago, Illinois. 


STARTLING Values in Typewriters. 
$10 to $15 up. Factory rebuilt. All makes. 
Shipped on trial. Write for our special 
offer No. 120F. Whitehead Typewriter Co., 
186 N. La Salle St., Chicago. 


GOOD Serviceable Typewriters $10 and 
up. Post card brings list. First-class 
ribbons, any standard machine 35c. Hub 
Typewriter Co., 286 Devonshire St., Boston, 

TYPEWRITERS—Prices wrecked. All 
makes nearly new and rebuilt, $5.00 up 
Coronas and other portable machines, = 06 
up. Write for Catalogue 25H. 

writer Co., 58 W. W ashington “Ste 

Chicago. 




















TELEPHONE APPLIANCES 


TELEPHONE Holder. Phone hands 

Convenient method. Farewell 
tiresome way. Kallajian Mfg., Boston, 
ass 











COLLECTIONS 


DEBTS collected quickly! Established 
25 years. William H. Dodd, Dept. S, 87 
Nassau St., New York. 

KIMLEY’S Business’ Service,  Indi- 

anapolis, Ind. Collections, Adjustments and 
Information. Everywhere. Personal calls. 
Correspondence solicited. 


oe 

















NEWS CORRESPONDENTS 


WRITE for newspapers and magazines. 
Big ~~. Experience unnecessary; details 
ree. Press Reporting Sy ndicate, 400, St. 











SHORT STORIES—POEMS 


WANTED—Stories, articles, poems for 
new magazine. We pay on acceptance. 
Handwritten MSS. acceptable. Submit 
MSS. to Comos aiggnare, 1202 Stewart 
Bldg., Washington, D. 

WRITE for free copy ‘‘Hints to Writers 
of Photoplays, Short Stories, Poems.’’ Also 
catalog of best books for writers. Atlas 
Publishing Co., S-36, Cincinnati. 








MOTION PICTURE BUSINESS 


$35.00 Profit Nightly. Small capital 
starts you. No experience needed. Our 
machines are used and endorsed by Govern- 
ment institutions. Catalog free. Atlas 
Moving Picture Co., 414 Franklin Bldg., 
Chicago. 


INCREASE your attendance, useful 
office and household specialty. Patrons ap- 
preciate, New, Attractive. Cheapest Ad- 
vertising known. Stamp for particulars! 
“Gidz,”’ Galesburg, Illinois. 











$20 to $50 Nightly, complete professional 
outfit, machine Film. Everything furnished 
on Payment Plan. Catalog free. Moving 
Picture Sales Co., Dept. 11A, 540 Plymouth 
Place, Chicago. 








OPTICAL GOODS 


MICROSCOPE, magnifies 3,600 times. 
Every microscope guaranteed to give a clear 
and perfect definition of object. Price 25c. 
Send stamp for catalog. Specialty Mfg. 
Co., 13, Box 164, Milton, Pa. 


FIELD Glasses and Prism Binoculars, 
3 to 10 Power. Descriptive circular for red 
stamp. LaRoy Zehrbach, Dept. A7, 
Leipsic, Ohio. 











EASTMAN Vest Pocket Kodak, 


mat lens F7.7, $8; elsewhere astig. 
camera if you are going away TE Just the 
522 Sixth Ave., Department D, Wag y 


rll 





MAKE Your Photographs Profi 
Send 25 cents and we will tell you pet ts 
earn one dollar each from your best 
Do it now. Originality Art Co., # 
gress St., Portland, Maine. 


feet’ 
778 Con- 





5 0 
50e Trial Offer for lve. Be 
Finishing. Any size roll developed” tak 
Six prints free with first roll. Or, se nd oe: 
negatives, any size, and 10c¢ (stampa) ti 
six prints. 8 x _ 10 Enlargements, -g 
Roanoke Photo Finishing Co. (formeriy 
Roanoke Cycle Co.), 22 Ball Ave., Roanoky 
a. 





5e Roll Development. 
2e, 3c. 
ELDERTYPE 8 x 10 Art Enlargement 
35c in stamps; from any film. The high 
parol — ie a sheet No. Sf 
ncluded free. e Elder & Johnst 
pany, Dayton, Ohio. ston Com. 


Cyko P 
May, Owensboro, Ky. vinte 








| 

IF you appreciate quality, sen 
Developing and_ Printing. nd. A var 
finished at your own Price. Sample En! ee 
ment 20c. Myland, 2129 N. Front, ae 
delphia. 





Ee cl 
EASTMAN Vest Pocket Kodak, ai 

mat lens F7.7, $8; elsewhere $10; te 

eumera if you are going away. J.L. Lew; 
522 Sixth “Ave., New York, Department + D 








FOR MEN AND WOMEN 





ZODIAC _ Horoscope Reading shor 
Character, Talents, Future Possibilities, ete, 
Invaluable for your Future Welfare. Send 
birth-date and_ten cents (coin) for Trial 
Reading. E. M. Heath, Dept. P., Fajp. 
banks Bldg., Chicago. 


“SNOW White Fluid.” A new White 
Ink for marking books or prints. An excel 
ent opaque for films or negatives. 25¢. coin 








or stamps J. L. Johnston, Fine 
Building, Rochester, N. Y. 
POMO Indian Sun Baskets. Price free, 


Gilhams, Highland Springs, Cal. 


“SEXUAL Philosophy,’ 12¢. Clear, 
specific, authoritative, oA best satis 
fies. Fred B. Kaessmann, Lawrence, Mass, 


WHAT will coming year bring to you? 
Reliable scientific forecast from planetary 
aspects. Send 10c and date of birth for trial 
reading. L. Thomson, Dept. 100, Kansas 
City, Mo. 


HOME Study leading . degrees from old 
residential college. B. -» 6922 Stewart 
Ave., Chicago. 


GET Valuable Mail. 
Cornish, Schenectady, N. 














Ten cents. P, 
: 








CAMERAS, PHOTOGRAPHY AND 
SUPPLIES 





“PHOTOGRAPH Self-Taught.” Com- 
plete instructions on how to operate the 
camera, develop the plate or film, print and 
160 pages. 59 illustra- 
tions, 25c. . (coin. Criterion 
Service, Inc., R134, Jersey City, New Jersey. 


SELL your prints, $2.00 up, any size. 
Learn Photographic Journalism. Copy- 
righted book of instructions with markets, 
only 50c. Clement Moore, Publisher, New 
Egypt, N. J. 





PERFECT Physique easily acquired. 
Tilustrated literature free. Success 
PSM924 Second Ave., Rockford, Tinos, 

MAN or Woman to travel for old 
established firm. No canvassing. $1170 
first year, payable weekly, pursuant to 
contract. Expenses advanced. 
Nichols, Philadelphia, Pa., Pepper Bldg. 

LAURENE KOSMOS tells the mysteries 
of your life and future. Send birthdate and 
dime. Laurene Kosmos, P, Louisville, Ky. 

REDUCE Living Expenses: Enjoy better 
health. Make more money. Book telling 
how, 25c or 10c and addresses of five likely to 
want it. Allen Maurer, PS37, Hegins, 














INVENTIONS—Wanted in Motion Pic- 
tures and Photography. Special Depart- 
ment for these classes of invention. Advice, 
What to Invent and List of Patent Buyers 
sent free. Victor J. Evans & Co., 173 Ninth, 
Washington, D. C. 


FREE—Harmless Recipe destroys all 
eraving for tobacco. Superba Co., BT, 
Baltimore, Maryland. 

BE a Detective. Excellent opportuni 
good pay, travel. Write C. T. Ludwig, 
Westover Bldg., Kansas City, Mo. 








FILMS developed seven cents roll. Prints, 
three cents. 8x10 enlargement, 25 cents. 
C. C. Smith, Tarrytown, N. Y. 


I Want to send you proof of the wonderful 
pulling power of the Classified Columns of 
this magazine. If you want to buy some- 
thing, sell something or exchange something, 
write today for full particulars. Ww. 
Coutlee, Manager Classified Department, 
Popular Science Monthly, 239 Fourth 
Avenue, New York. 


FILMS Developed, 10c, all sizes. Prints 
24% x 3%, 3c: 4% x 4%, 4c. We give 
Profit Sharing Coupons. 24 hour service, 
work guarantecd. Send negatives for sam- 
pe. Girard’s Com. Photo Shop, 316 High 











, Mills Alderman Bldg., Holyoke, Mass. 


When writing to Advertisers »lease mention Popular Science Monthly 


THE Diamond's Twin—Would you wear 
a genuine sparkling Rekceb Gem and 
explain our 3 cent payment plan to 
$40 weekly. Everything furnished. Amer 
ican Jewelers, Riverside,’California. 

SEND Ten Cents for Sample and It 
structions for making Beautiful Art Neck- 
lace. Doxsee, Middletown, Conn. 











PATENTS FOR SALE 


WIRE Stretcher for sale or manufacture. 
Chas. McPherson, Saskatoon, Saskatchewss. 








PATENT Guard for door latches, either 
outright or on Royalty basis. Wm. Kling 





3236 W. 86 St., Cleveland, Ohio. 
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PATENTS AND PATENT ATTORNEYS 
PATENTS Secured or fee returned. 





tual free. Send sketch or model. 
1517 | eatin, 90-page patent book free. 
M sales service gets full value for 


y patent va 

. It should never require more 

hg ye to report upon the patent- 

ability of your invention; nor longer than 

ten days to prepare your application for 

filing. Longer delay amounts to gross 

neglect and the jeopardizing of your rights. 

For prompt personal service write: George 

P, Kimmel, 214 Barrister Building, Wash- 
ington, D. C. 


S—Send sketch for free search 
Pe 2 y _—, on age ee 

tters, an nin b 
——" John~S. Duffie & Co. 608 F 
Street, Washington, D. C. 


WE have a large number of marketable 
shot ier sale, either outright or on royalty 
Basis. If you are on the lookout for 8 live 
roposition, write us today. Criterion 
Bervice, Inc., R134, Jersey City, New Jersey. 











ENTS secured or all fees returned. 
Bee phi offers in E. FE. Vrooman & 
Company’s display ad on page 138. 





Attorney fees until patent allowed. 
Gent sketch for free report. Books free. 
Frank Fuller, Washington, D. C. 


TS obtained through D. Swift 
Pig sold to Large Manufacturers. 
Write today for free books of ‘Inventions 
needed” and surpassing references. D. 
Swift, 371 Seventh St., Washington, D. C. 
Established in 1889. 





Popular Science Monthly 


PATENT your Ideas—$9,000 offered for 
certain inventions. Books, ‘How to Ob- 
tain a Patent,’’ and ‘What to Invent,” 
sent free. Send rough sketch for free 
report as to patentability. Manufacturers 
constantly writing us for patents we have 
obtained. We advertise your patent for 
sale at our expense. Established 20 years. 
Address Chandlee & Chandlee, patent 
attorneys, 1013 F St., Washington, D. C. 





HIGH-VALUE Patents. See R. S. 
A. B. Lacey’s advertisement on page 138. 


PATENTS, Trade-Marks and Copy- 
rights. Our handbook on patents will be 
sent free on request. All patents secured 
through us are described without cost to the 
patentee in the Scientine American. Munn 
& Co., Patent Attorneys, 624 Woolworth 
Bldg. Bg Y. Washington, D. C., office, 





625 F. 


PATENTS on Easy Payments. Send 
Sketch or Model for free search and certified 
registration of your Invention for your 
Protection. Free Book tells What to Invent 
and How to Secure a Patent on our Easy 
Payment Plan. C. C. Hines & Co., 592 
Loan and Trust Bldg., Washington, D. C. 


“PATENTS and Patent Possibilities” is a 
72-page treatise which tells all about patents, 
what to invent and where to sell it. It gives 
honest advice to inventors and tells about the 
successes of some of my clients, also explain- 
ing what are frequent causes of failure. 
Manufacturers are constantly writing for 
protective patents upon all kinds of sound 
inventions. Can you help supply their 
wants? The book is free. Write for it to- 
day. H. S. Hill, 929 McLachlen Building, 
Washington, D. C. 











TENTS—Trade-Marks. Send for my 
ok tone, “How to Get Them.” It’s full 
of information you should know. ua 
R. H. Potts, 8 S. Dearborn St., Chicago; 
929 Chestnut St., Philadelphia; 805 G St., 
Washington. 


PATENTS Bring Riches; Protect Your 
Invention. Attorney’s fee payable when 
patent allowed. Plain advice and “Patent 
Facts” free. Trade-marks registered. Jaynes 
and Jaynes, 600 Kellogg, Washington, D. C. 


NORMAN T. Whitaker, Patent Lawyer, 
Attorney at Law and Mechanical Engineer 
—former Assistant Examiner United States 
Patent Office, Suite 22, Legal Building, 
Washington, D. C. 











IDEAS Wanted—Manufacturers are writ- 
ing for patents procured through me. Three 
books with list hundreds of inventions 
wanted sent free. I help you market your 
invention. Advice Free. R. B. Owen, 
44 Owen Bidg., Washington, D. C 


SEND for Free Booklet, ‘All About 
Patents and Their Cost.” Shepherd & 
Campbell, Patent Attorneys, 734-E 8th St., 
N. W., Washington, D. C. 


I want to send you proof of the wonderful 
pulling power of the Classified Columns of 
this magazine. If you want to buy some- 
thing, sell something. or exchange some- 
thing, write to-day for full particulars. D. 
W. Coutlee, Manager Classified Department. 
Popular Science Monthly, 239 Fourth Av- 
enue, New York. 


PRACTICAL Patent Service such as 
comes only with the mature judgment and 
years of experience of an old established firm, 
you can secure from Fetherstonhaugh & Co., 
401 Victor Building, Washington, D. C., 35 
years in U.S. and Canada. Free Booklet. 
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FIND Out for Yourself what to invent 
and how to procure and sell a patent for 
the same. y book, “Inventor’s Universal! 
Educator,” covers the matter from A to J. 
140 pages, elegantly bound. Also contains 
600 mechanical movements and 50 r- 

etual motions. Price $1.00, postage free. 
ae 4 9 em 601 Ouray Bidg., Wash- 
nm, D. C. 





BROOKLYN Specialty & Mfg. Co., 
Cleveland, Ohio, design or make special 





metal articles to order. Tools, Models, 
Stampings. Inventions developed. 
INVENT Something. It may bring 


wealth. Free book tells what to invent and 
how to obtain a patent through our Credit 
System. Waters & Co. Succeeded by 
Talbert & Parker, 4101 Talbert Bldg., 
Washington, D. C. 


UNPATENTED Inventions Sold. 
advance ee. 





No 
Inventors Advocate, K, Wash- 





ington, D 
PATENTS Wanted. Inventors write for 
Free Booklet. Tells how to get the cash 


value of we invention. Fredk. E. Wooten, 
Sta. F., Philadelphia, Pa. 


THE Patent Salesman will help you sell 
our patent. Sample copy 5 Cents. The 
atent Salesman, 518 Central Bidg., 
Rochester, N. Y. 








PATENTS without advance attorney's 
fees. Free report and books. Frank Fuller, 
Washington, D. C. 


INVENTIONS Commercialized on cash 
and royalty basis. Inventors and Manu- 
facturers write at once. Adam Fisher Mfg. 
Co., 2183 Railway Exchange, St. Louis, Mo. 








HAVE you an idea? If so, you should 
Protect it by a patent. Send us a model 
or sketch for free opinion of patentability. 
Write for our Four Books sent free to any 
address. Victor J. Evans & Co., 156 Ninth, 
Washington, D. C. 





INVENTORS—We specialize in manu- 
facturing new patented articles, make 
models—dies—and do experimental work. 
Leo J. Gerding Mfg. Co., Dept. E., Opera 
Place, Cincinnati, Ohio. 


HIGH-VALUE Patents. See R. S. & 
A. B. Lacey’s advertisement on page 183. 











EDUCATIONAL AND INSTRUCTION 





C. L. Parker, Patent Attorney, McGill 
Building, Washington, D. C. Inventors’ 
hand-book, ‘Protecting, Exploiting and 
Selling Inventions,’’ sent free upon request. 





PATENTS Procured. Inquire about 
our $100 Cash Prize. Free advice. Free 
search. Free Official Drawings. _ Capital 
Patent Co., Dept. L, Washington, D. C. 


PATENTS. R. Morgan Elliott & Co., 
Patent Attorneys, Mechanical, Electrical and 
Chemical experts, 714-722 Woodward Bldg., 
Washington, D. C. 





PATENTS—Herbert Jenner, patent ate 
torney and mechanical expert, 606 F St., 
Washington, D. C. I report free of charge 
if a patent can be had and its exact cost. 
Send for circular. 


PATENTS low as $17 total cost. 
ticulars free. Patent News, 
Washington, D. C. 


PATENT what you invent. 
valuable. Write me. No attorney’s fee 
until patent is allowed. Estab. 1882. 
“Inventor’s Guide” Free. Franklin H. 
coe o Loan & Trust Bldg., Washing- 

nm, D. C. 


PATENTS Wanted—wWrite for List of 
Patent Buyers who wish to purchase patents 
and What to Invent with list of inventions 
wanted. Send sketch for free opinion of 
patentability. Our Four Guide Books sent 
free upon request. Patents advertised free. 
We assist inventors to sell their inventions. 
Victor J. Evans & Co., 155 Ninth, Wash- 
ington, D.C. 


PATENT—Advice and Books free; high- 





Pare 
Dept. 20, 





It may be 








est references; best results. I procure 
| emery that protect. Watson E. Coleman, 
atent Lawyer, 622 F St., N. W., Wash- 


ington, D. C 





ATTENTION—Patents. You will like 
my easy Plan. Write for free booklct. 
- at Drew, 5 Victor Bldg., Washington, 





PATENT applications filed on partial 
payment plan. We help sell the patent. 
frade-marks, copyrights, etc. Milo B. 
Stevens & Co., 640 F. St., Washington, 351 
Monadnock BIK., Chicago. Established 








INVENT Something. It may bring 
wealth. Free book tells what to invent and 
how to obtain a patent through our Credit 


System. Waters & Co. Succeeded by 
Talbert & Parker, 4690 Talbert Bldg., 
Washington, D. C. 





“PATENT Your Bright Idea.”” Other in- 
ventors have made money, you can do the 
same. Write for full particulars. Henry P. 
Alden, Patent Lawyer, 1019 Washington 
Loan and Trust Bldg., Washington, D. C 


PROTECT your invention. Send sketch 
or model for advice; I assist you market it. 
Personal service. Booklet Free. J. ‘ 
agate 740 B, Woodward Bldg., Washington, 


Ue. 











FOR INVENTORS 


DESIGNER and Builder of high-grade 
machinery, tools, dies, gauges, and instru- 
ments, by the single piece, or in quantities, at 
very reasonable rates. Expert, and con- 
fidential model and experimental work. We 
also make accurate drawings, tracings, and 
blue-prints for inventors, and others. Get 
our prices. J. B. Murphy, Lock Box, 675, 
Plainfield, New Jersey. 


PATENTS on Easy Payments. Send 
Sketch or Model for free search and certified 
registration of your Invention for your 
Protection. Free Book tells What to Invent 
and How to Secure a Patent on our Easy 
Payment Plan. C. C. Hines & Co., 592 
Loan and Trust Bildg., Washington, D. C. 











PATENTS secured or all fees returned. 
See Generous offers in E. E. Vrooman & 
Company’s display ad on page 138. 





“HOW to Make Things Electrical’”—A 
valuable workshop manual for the student 
or experimenter. Complete directions for 
building over 100 pieces of Electrical Ap- 

aratus, together with a series of Electrical 

xperiments. Includes such useful articles 
as motors, electric toasters, stoves, clocks, 
bell transformers, etc. Clear concise direc- 
tions and careful drawings are features of 
this book. Pages, 184 Illustrations. 
Price $1.00. Book Department, Popular 
— Monthly, 239 Fourth Avenue, New 

ork. 


MOULDS, Models; Simple and inex- 
msive methods of reproducing works of art. 
rnamental casting of novelties, statuary, 
garden fixtures in cement, Italian marble, 
etc. Illustrations and instructions 50c. 
Beaux Art Moulds Co., 436 Broadway, 
Brooklyn, N. Y. 


EXPERIMENTAL Wireless Stations— 
Their Theory, Design, Construction and Op- 
eration, by Philip E. Edleman. Contains a 
complete account of sharply tuned modern 
wireless installations for experimental pur- 

oses which comply with the new wireless 
aw. Includes’ wireless telephony and 
quenched spark system. This book is in- 
tended for experimenters who regard the art 
of wireless as more than a mere plaything, 
and who will find it a stepping stone to a 
serious preparation for high positions in the 
prastiont field. Written with particular re- 
gard to clearness, simplicity and direct useful- 
ness, this book should be of exceptional value 
to the amateur as well as the more advanced 
worker. Contains 219 pages, 80 illustra- 
tions. Price $1.50. Book Department. 
Popular Science Monthly, 293 Fourth 
Avenue, New York. 


“SEXUAL Science,” 1,052 pages, 100 
illustrations, $3. ‘Perennial Youth” insures 
Health, Happiness, Longevity, 30c. Self- 
Culture Society, PS47 Rogers Park, Chicago. 


CORRESPONDENCE Instruction, 
Books, etc., on Chiropractic, Natural Heal- 
ing, Hypnotism, Sexology, Personal Mag- 
netism, etc., Circulars free. Science In- 
stitute, P&I226 ?.-crse Ave., Chicago. 
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GOOD Cartoonists earn enormous in- 
comes. Demand cannot be supplied. Our 
highly developed course of instruction will 
fit you, at minimum expenditure of time and 
money. We guarantee to refund your 
money if you are not satisfied in every way. 

rite today for particulars. Dennon 
2 ae of Cartooning. Studio 18, Harrison, 





ORNAMENTAL Casting, make moulds 
ourself, two hundred illustrations Free. 
ahler, Woodhaven, Long Island, N. Y. 


“TWENTIETH Century Book of Recipes, 
Formulas and Processes’’—This book gives 
de the information that represents the col- 
ection of years and the expenditure of 
thousands of dollars. Contains complete di- 
rections for making everything from simple 
glues and adhesives to the tanning of leather, 
the making of photographic materials, per- 
fumes, soaps, plating of silver and_ gold, 
working of metals, etc. Pages, 10, 
Selected Subjects. Price $3.00. Book De- 

ment, Popular Science Monthly, 239 

‘ourth Avenue, New York. 


“STENOGRAPHY and_ Bookkeeping 
Simmered Down," 50c. Marr-B285, Nash- 
ville, Tennessee. 


I Want to send you proof of the won- 
erful pulling power of the Classified 
Columns of this magazine. If you want 
to buy something, sell something or ex- 
change something, write today for full 
particulars. D. W. Coutlee, Manager Clas- 
sified Department, Popular Science Monthly, 
239 Fourth Avenue, New York. 


WANTED—New Ideas. Write for list 
of Patent Buyers and Inventions Wanted. 
$1,000,000 in prizes offered for inventions. 
Our Four Books sent free upon request. 
Victor J. Evans & Co., 178 Ninth, Wash- 
ington, D. C. 

FREE Tuition by Mail:—Normal, Gram- 
mar School, High School, Bookkeeping, 
Shorthand, Typewriting, Civil Service, 
Agricultural, Drawing, Domestic Science, 
Engineering, Automobile, Salesmanship, 
Law, and Real Estate Courses thoroughly 
taught by mail. Membership Fee $10.00; 
tuition free to first applicants. For ‘Free 
Tuition Plan,” address Carnegie College, 
Rogers, Ohio. 























REAL ESTATE—FARM LANDS 





FREE Book of Florida Facts. If in- 
terested in Florida, before visiting or settling 
in this wonderful state of fragrant flowers 
and sunshine, write Lake County Land 
Owners’ Association, No. 205 Lloyd St., 
Fruitland Park, Florida, for free book of 
actual photographs and real_ conservative 
facts concerning this State. There is poor, 
good, better and best land in Florida. ' This 
book will teach you what Is Best and 
Why. The members of the Association are 
not land agents; they simply wish to tell 
actual facts to those really interested in the 
State. They have no time to waste on 
curiosity seekers, children or people who 
expect to grow rich without effort, but to 
those of character, energy, some capital, with 
a desire to learn more of the opportunities in 
this eng dvi wee State, we would be glad 
to give fullest information. 


CALIFORNIA Land $1 per Acre cash- 
90c month per acre. 
No_ taxes. 





Only four hours from San Francisco. 5 
acres up. Clear; ready to plow; open ditch 
irrigation $1 acre per annum. Particulars, 
maps, photographs, free. Stevinson Colony, 
Desk H., 785 Market St., San Francisco. 


THE Real Estate Educator—A Book for 
hustling real estate boosters, promoters, 
town builders and every man who owns, 
sells, rents or leases real estate. Covers 
fully Workmen’s Compensation Act, In- 
come Tax Law, Employer's Liability Act, 
Statute of Frauds, How to Sell Real Estate. 
How to Become a Notary Public or Com- 
missioner of Deeds, ‘‘Pointers,”’ ‘‘Don’ts’’ 
and other information. 256 Pages, Cloth. 
Price, $1.00. ook Department, Popular 
—- Monthly,’239 Fourth Avenue, New 

ork. 





Popular Science Monthly 


No Interest. No Taxes. 
charged. ‘Taxes paid by seller. First pay- 
Ment for ten acres only $10. Subsequent 
payments only $9 month. Five acres & 
this. Land cost $65 to $115 acre. 
hours rail from San Francisco. 
Joaquin Valley. Clear. Ready to plow. 
Photographs, maps, particulars. Free. 
Howard H. Hogan, Desk K, 785 Market 
Street. San Francisco. 


No_ interest 





MONEY-MAKING Farms, 15 States, $10 
an acre up; stock, tools, and crops of ten 
included to settle quickly. Write for Big 
Illustrated Catalogue. Strout Farm Agency, 
Dept. 12, New York. 





BEAUTIFUL Seashore Homesites only 
$20. Special sale lots at Alamo Beach, 
Texas, famous Bayshore resort. First 100 
lots $20. Terms $1 cash, $1 monthly. Lots 
50 x 140 feet. Splendid investment. 
for free literature and views. Alamo Beach 
emeeny, 432 First}National Bank, Houston, 

‘exas. 








POULTRY 





MAKE big money breeding Plymouth 
Rock squabs. 1917 markets highest on 
record. Write at once for big free book to 
Plymouth Rock Squab Co., 635 Howard 
Street, Melrose Highlands, Massachusetts. 


“500 Yearly Profit with Twelve Hens.” 
Complete instructions in book form by 
expert on Gallino-Culture. Price 25c. Cloth 
50ec. (coin.) Criterion Service, Inc., R134, 
Jersey City, New Jersey. 








BIG Money in Pigeons and Squabs. Free 
book tells you all about it. Write today. 
Start profitable business of your own. De- 
mand unlimited. Investment is small. 
Write today for Free Book. Indiana Squab 
Co., Dept. A120, Terre Haute, Ind. 








AGENTS AND SALESMEN WANTED 





$1,000 per Man per County: Strange 
invention startles world—agents amazed. 
Ten inexperienced men_ divide $40,000. 
Korstad, a farmer, did $2,200 in 14 days. 
Schleicher, a minister, $195 first 12 hours. 
$1,200 cold cash, made, paid, banked by 
Stoneman in 30 days; $15,000 to date. A 
hot or cold running water bath, equipped 
for any home at only $6.50. Self-heating. 
No plumbing or waterworks required. In- 
vestigate. Exclusive sale. Credit given. 
Send no money. Write letter or postal to- 
day. Allen Mfg. Co., 309 Allen Bldg., 
Toledo, Ohio. 





AGENTS—Steady Income. Large manu- 
facturer of Handkerchiefs and Dress Goods, 
etc., wishes representative in each locality. 
Factory to consumer. Big profits, honest 
goods. Whole or spare time. Credit given. 
Send for particulars. Freeport Mfg. Co., 
24 Main St., Brooklyn, N. Y. 


EARN $50 to $100 monthly distributing 
Parker Hosiery to repeat customers at mill 
prices. All or spare time. Protected ter- 
ritory. Credit. J. Parker Mills, 2733 No. 
12th St., Phila., Pa. 








GET into the biggest money making*end 
of the automobile business—replacing neces- 
sary equipment. Live, hustling, ambitious 
men wanted as special factory representa- 
tives in exclusive territory to take orders and 
attach tops, top coverings, seat covers, patent 
stiktite windows. No experience necessary. 
No capital required. No competition on our 
copyrighted system. Write for free catalog, 
samples, and full details, Cincinnati Auto 
Specialty Co., Dept. SC67, Cincinnati, O. 


AGENTS: 500% profit. Sign letters 
for office and store fronts, samples and par- 
ticulars free. Inter State Sign, 2422 N. 
Halsted St., Chicago. 


AGENTS—Ho-Ro-Co Skin Soap and 
toilet goods plan beats everything for 
agent’s profits. ‘‘Ho-Ro-Co.,”’ 133 Locust 
Street, St. Louis, Mo. 











IS He Crazy? The owner of a planta- 
tion in Mississippi is giving away a few 
five-acre tracts. The only condition is that 
figs be planted. The owner wants enough 
figs raised to supply a Canning Factory. 
You can secure five acres and an interest 
in the Factory by writing Eubank Farms 
Company, 934 Keystone, Pittsburg, Pa. 
They will plant and care for your trees for 
$6 per month. Your profit should be $1,000 
per year. Some-think this man is crazy 
for giving away such valuable land, but 
there may be method in his madness. 


AGENTS $60 a week, to travel by auto- 
mobile and introduce our 300 candle-power 
coal-oil lantern. Write for particulars of 
our free auto offer. Thomas Co., 861 North 
8t., Dayton, Ohio. 


AGENTS: _ Sell rich looking 36 x 68 im- 
ugs, $1.00 each: Carter, Tenn., sold 

15 in 4 days, profit $57; you can do same. 
Write for sample offer selling plan; exclusive 
territory. Sample rug by parcel post_pre- 











aid, 98c. E. Condon, Importer, 12 Pearl 
treet, Boston, Mass. 


When writing to Advertisers please mention Popular Science Monthly 
es ‘ 


MAKE $5 to $25 weekly in spare 
representing a _ National Diamond ie 
a | a. oa ema unnecessary 
protits. Toye System, Section 20, Hartt vat 
Connecticut. ” 





SWELL suit free for 2 ho 

Show it to your friends and make $5 oe 
hour in your spare time. We show hee 
Costs nothing to try. Write quick tor 
measure blank and our handy sample outae 
ea —. we deliver Fetp ening free Look 
nto Ss. aragon Tailorin ‘ 

6A51, Chicago. € Co. Dept, 





SALESMAN—Acquainted wit! ocery 
— large ae poet commenegny 
ocket sample. rt: Sal 
Chicago. me 


“EASY-Steps,” scientific foot comforters: 





all sizes; quick, big sellers; dozen 4 
Profit 200%. Samples 25c. Pranieaa 
Popular Products, Brooklyn, N. Y 





SALESMEN—Wanted everywh 
Ajax Chemical Fire Engines. Tiberal Gat 
mission on every Engine sold. Average ong 
or two machines a week and earn $2000 to 
$4000 a year. Factories, Stores. Industria] 
Plants, Private Estates, etc., all use Ajax 
on 4 No capital —-. Goods well 
advertised. ax Fire Engine W 

Liberty St., New York. orks, 


$2500 death and $15 weekly sickness ang 
accident benefits cost $5 yearly. Identific. 
tion in leather case. Men or women 18 to 
70. 2 3-4 million assets. Secure ageney. 
Big commissions. Write to-day. Souther 
Surety_Co., 308 Walnut St., Philadelphia, 
a. 








AGENTS: Our gold window letter 
roposition beats ‘em all. Staibrite Co 
Dept. W., 1115 Second Avenue, New York 
y. 


SPECIALTY Salesmen wanted. Big 
commissions being earned: write for par 
ticulars. KE. L. Arnott, Greenfield, Ohio. 


SELL Guaranteed Made to Measure Rajn- 
coats. Agents price only $2.50 delivered, 
Material, workmanship incomparable. Out- 
fit free. Standard Raincoat Co., 397 
Broadway, New York. 


AGENTS: Sell joke novelties; stamp 
oe particulars. Mears, 66, Anderson, 
ndiana. 














$5 Daily selling a preparation that keeps 
windshields clear in stormiest weather; stick 
form. Manufacture it yourself. 
sells 25c. Formula $1. Guaranteed satis 
factory. V. Smiley, Chemist, Rolla, Mo. 


AGENTS: $8 to $12 for six hours’ work, 
Big money in automobile transfer initials and 
flags—applied in ten minutes. $1.35 profit 
on $1.50 order. Get this quick. Write 
today. Auto Accessories Co., 29 Adver- 
tisers Bldg., Dayton, Ohio. 


AGENTS wanted to sell automobile ac 
cessory. Can earn five dollars or more a 
day according to their ability. Write for 

articulars. Rand Manufacturing Co., Ine, 
faverhill, Mass., Dept. B. 


AGENTS: Earn $60.00 weekly. Brand 
new invention prevents loss of hatpins. 
Selling like wildfire. Act quick. 
Preventing Device Co., Gardena, California. 


AGENTS, general agents, district mana 
gers. Economic gas burner, saves gas on 
gas ranges. Entirely new, just out, 133% 
profit. Exclusive territory. Apply im- 
mediately. Sample 25c. Phillip Sills, 112 
Drake Bldg., Oneida, N. Y. 


STOP Here—Just Out—Eisen Regulator 
for Ford Headlights. Selling like wildfire 
everywhere. Gives splendid driving light 
at low speed—keeps bulbs from burning out 
—works entirely automatically. Needed on 
every Ford. Big profits quick. Listen: 
Hopkins, Tenn., cleared $16.20 first ; 
McFarland, Neb., made $3492.00 in 17 
weeks. Siler, Okla., sells 12 a day—profit 
$20. No experience or capital needed. 
We show you how; sales guaranteed. Hurry 
—don’t delay. Write now for special in- 
formation. Address Eisen Instrument Co, 
645 Valentine Bldg., Toledo, Ohio. 




















SALESMEN; Biggest Moneymaker in 
Years. Cuts electric bills in half; gives 
three times more light; fits any socket; 
every storekeeper waiting for it. Eastern 
ae Company, 171 Broadway, New 

ork. 


“WANTED—Salesmen everywhere. 3500 
mile factory guaranteed tire. Large com- 
mission for exclusive territory. OO, 
tunity. References. W. & G. Tire 
Flatiron Building, New York.” 
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ness of Your Own—Start 
Pe ta 4 Banufacture big selling ad- 
vertised specialties yourself from Guasen- 
teed Manufacturers Formulas. — B 
chinery un brablen Gemething New— 
Non Wats V0 Ob fatale, EEC eae 

igg Substitu re} 

nine oe Teor. Carbo-Cide, Wonderful 
Gasolene Intensifier—decarbonizer for Auto- 
mobiles—Fibro-Vac Guarantee” Fenetare 
Plugger_ tire treatment. Latest Formula 
Lists, Propositions—stamp Miller, Indus- 
trial 





Chemist, Tampa, Florida. 





WEST Money Maker! Eleven piece 
tonerans ling like blazes at $1 with $1 carv- 
ing set free! Enormous profits! Tremen- 
dous hit! Randall sold 30 one day. Success 
sure. K. Pierce Co., 906 Lake St., Chicago. 





le article sells like hot cakes: 
at yen for sample. Address’ 
The Wm. _Karaszi Supply Co., Box 363° 
‘Dept. 19, South River, N. J. 


fit selling Jubilee Spark Intensifi- 
“a nf 2 mobile owners, garages. Sure cure 
for spark plug troubles. Sells like wildfire. 
Brand new. Exclusive territory. rite to- 
day. Jubilee Mfg. Co., Dept. P5, Omaha, 
Nebraska. 


30 a Week and Expenses. 

eee ae, ond and silver letters for store 

office windows and glass signs; any 

one can put them on; Dig demand every- 

where; liberal offer to general agents. 

Metallic Letter Co., 400 N. Clark &t., 
Chicago. 


Knife Sharpener puts razor edge 
4 knife instantly without grinding. 
Demonstration creates sensation. 30 sales 
a day easy. Carry right in pocket. 100 per 
cent profit. Write for free sample offer now. 
American Products Co., 8647 Central Ave., 
Cincinnati, O. 


ENTS financially responsible who un- 
gute heating plants to sell Blaske Fuel 
Saving Devices on monthly payment plan. 
Every heating plant a prospect. Guaran- 
teed to save 20%. Evaporation tests at two 
universities averaged 25% saving. Wolff 
Fuel Saver Company, 12 East Jackson, 
Chicago. : 
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‘“‘WASHWHITE” makes easy sales. Big 
Profit. Sure repeat business. Genuine 
Rogers Silverware Free to your customers, 
and valuable Premiums for you. Free 
printed matter and Sales Course. Free 
samples with every order. Cleans clothes 
without rubbing, and without injury to the 
finest fabric. 7 big washings for 15 cents. 
Sales Guaranteed. Write for Our Offer. 
The NacmaCo., Dept .K-8, 20 W. Lake St., 
Chicago. 





AGENTS: New article, new selling plan, 
particulars free. Modern Specialty Com- 
pany, St. Louis, Mo. 


$50.00 a week up. All the Free Clothes 
you want to wear simply to advertise us. 
Write today for self-measuring blanks, style 
chart, big book of samples, etc. Send no 
money. A postal card brings all. We pay 
expressage on everything. American Woolen 
Mills Co., Dept. 6A51, Chicago. 








AGENTS: Make real money this year, 
not ‘paper money.’ Sell our wonderful 
Luminous Articles. “They shine in the 
dark.’’ Crucifixes, Match Boxes, Bulbs for 
all lights, Switch Plates, Clocks, Startling! 
Everlasting! Mysterious! Pioneer Corpora- 
tion, (Luminous Specialists), 1263 W. 63rd, 
Chicago. 





EARN $10 daily calling upon automobile 
owners. Particulars free. Western Motorist 
Accessories Co., Cheyenne, Wyoming. 
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HIGH class men wanted to secure in- 
vestors in $250,000 corporation. Increase 
your income in spare moments in conjunc- 
tion with present occupation. Stockholders 

rotected by convertibility of stock into 

% income investment. Canadian Proper- 
oo Limited, Inc., 44 Pine St., New York 

y. 


$120 in 3 days is big profit but Jennings 
did it in 3 hours. How? Selling our won- 
derful, brand new, repeat advertising 
proposition to retail merchants, stores, etc., 
everywhere. Work when you like—make 
what you want. Experience unnecessary. 
Our book tells all—write quick. Sales 
Manager, Winslow Cabot Company, 40 
Congress Bldg., Boston, Mass. 


FOREMEN, Shopmen, and Officemen 
wanted to work spare time as special repre- 
sentative of large well known mail order 
house, selling Watches, Diamonds and 
Jewelry on Credit. Liberal commissions and 
exclusive sales rights granted. No invest- 
ment or deposit required for outfit or 
samples. ri at_cnce for details. Ad- 
dress S. D. Miller, Dept. 17, Agency Divi- 
sion, Miller Bldg., Detroit, Mich. 


AGENTS: Big profits selling our New 
$2.50 Automatic adding machine. Quick 
sales. Ten a day easy. No competition. 
Anyone having adding to do is positive cus- 
tomer. You'll be glad you wrote us. Bas- 
sett, 5921K Indiana Ave., Chicago. 














MAKE and Sell your own goods. Form- 
ulas by Expert Chemists. Manufacturing 
Processes and Trade Secrets. Formula Cata- 
log for sae. Elmer Mystic Company, 
Washington, D. C. 


AGENTS wanted to sell ‘Air-Cure”’ 
self-vulcanizing patch for auto tires. W. M 
Co. 1307 Nicollet, Minneapolis, Minn. 


GENERAL Agents—Crew Managers— 
Capable of earning $75 or more weekly. Sell 
new guaranteed home aponeny backed by 
$200,000 corporation. ig profit. Quick 
sales. Exclusive territory. Sales Manager, 
Dept. J-6, 20 W. Lake St., Chicago, Ill. 


SELL Insyde Tyres, inner armor for 
aut bile tires, double mileage and prevent 














AGENTS make 500% profit handling 
Auto Initials and Monograms, Window 
Letters, Changeable Signs, and Novelty 
Signs. Catalog free. Hinton Co., 4d 
40th Court, Chicago, Ill. 


punctures and blowouts. Quickly applied. 

Cost little. Demand tremendous. Profits 

unlimited. Details free. American Auto- 

— Accessories Co., Dept. S., Cincinnati, 
0. 





100% profit to Restaurant Supply Men, 
sell Sanita: sugar dispenser. Post 
eard will bring full information. Schoenheit 
& Pease, Mirs., Pittsburgh, Pa. 


RAINPROOF Cap, Goggles, sewed in 50c. 
Agents Wanted. aterproof Novelty Co., 
128 W. 23 Street, New York. 


CAN You Keep Twenty Boys Busy 
selling an Ideal Dime and Quarter article? 
50% profit. O. Home, 1957 Warren, Chicago. 








GET Davis’ Latest Proposition. $15.00 
Daily a Cinch. No matter how often you 
have answered my advertisements in last 20 
years get my 1917 ‘Prosperity Offer.” E. 
M. Davis, Dept. 51, 900 Lake, Chicago, 


FASTEST Dollar Seller on the automobile 
market. 100% to agents. Permanent re- 
—_ for inner tubes. Every motorist will 

uy. Consumers Mfg. & Supply Co., 
Minneapolis, Minn. 








AGENTS—tTelephone Appliance. The 
only instrument not an attachment. Ap- 
roved by telephone companies. Big seller. 
nsation of last business exposition. Write 
Now for selling rights. Weilaphone, Inc., 
158 Metropolitan Tower, New York City. 


AGENTS Wanted: To Advertise our 
goods ob free sample to con- 
sumer, cents an hour. Write for full 
pertoulare. Thomas Mfg. Co., 561 North 

t., Dayton, Ohio. 


WANTED—New Ideas. Write for list of 
Patent Buyers and Inventions Wanted. 
$1,000,000 in prizes offered for inventions. 
Our Four Books sent free upon request. 
Victor J. Evans & Co., 174 Ninth, Wash- 
ington, D. C. 














WANTED—Honest men and women to 
distribute circulars, samples, etc. $40.00 
weekly. Send for application At Once. 
Out-Door Advertising Co., Dept. 77, New 
Bedford, Mass. 


AGENTS—Make a Dollar an Hour. Sell 
Mendets, a patent patch for instantly mend- 
ing leaks in all utensils. Sample package 
free. Collette Mfg. Co., Dept. 467, Amster- 
dam, N. Y. 








AGENTS—Get rich quick. We have the 
stuff. A deaf and dumb agent could sell it. 
Te ae _~ -| ot eg pee 

- Karaszi Su: 0., Box 
Dept. 19, South River, ey. ‘ 


SALESMEN—New Auto Speceiy. Sea- 
sonable. Practical. Swdm Co., 1755 Van- 
buren, Chicago. 


$10 Daily refinishing chandeliers, brass 
beds, automobiles, by new method; produc- 
ing amazing results; no capital or experience 
necessary. Particulars free. Gunmetal Co., 
Avenue F, Decatur, Illinois. 








SELL copyrighted comic advertising nov- 
elties. 15 samples 10c. Chambers Works. 
Plainwell, Michigan. 


SEND us your name and address, and we 
will send you a free sample of a wonderful 
article. American Mfg. & Sales Co., 210 
Suffern Blidg., Decatur, Ill. 








FASTEST Selling Specialty ever Invented. 
Every man needs them. No competition, 
large profits, high grade, Guaranteed Proposi- 
tion. Protected territory. This is an 
agents’ Bonanza. Also fifty other high 
grade specialties. Live-wire agents wanted 
everywhere. tetoday. Expanding Cuff 
Button, Corporation, Sheboygan, Wisconsin. 





I want to send you proof of the wonderful 
pulling power of the Classified Columns of 
this magazine. If you want to buy some- 
thing, sell something, or exchange somet! 2 
write to-day for full particulars. D. s 
Coutlee, Manager Classified Department. 
Popular Science Monthly, 239 Fourth 
Avenue, New York. 





AGENTS, grab this 25c household s 
way. Re oe. oe agent sold 
Go eres & Co. une > rite today, 


. L. n anufacturers, 2113A. 
Harrison St., Chicago. - 


A New, Novel, and Clever Invention; 
wonderfully atttactive, a market in every 
home; g00d profits; big demand: particulars 
free. Shomescope Mfg. Co., 547 W. 13th 





St., Kansas City, Mo. 








HELP WANTED 





YOU can turn your spare time into 
dollars by taking subscriptions from your 
friends and acquaintances. ‘You, as a regu- 
lar reader of *“‘Popular Science Monthly,” 
know its good points and can present its 
attractive features in a way which will readily 
secure @ large number of subscribers. Con- 
vince me that you are in earnest and willing 
to take advantage of this opportunity, and I 
will gladly send you full particulars as to how 


pointment papers for your territory. Don't 
wait until your neighbor has secured the 
appointment—write today. Circulation 
Director, Popular Science Monthly, 239 
Fourth Avenue, New York. 


WANTED three hundred young men to 
learn Watch-work, Jewelry-work, and En- 
graving, in order that we may be able to 
yr ad the demand on us for workmen. 

ress postal card to Bradley Polytechnic 
Institute, Department ‘‘M,"’ Peoria, IIl., 
asking for our latest catalog giving full 
particulars. 








BE a Mirror Expert, $3-$10 a day; spare 
time home at first; no capital; we train, 
sta. you ma and silvering mirrors 
French method. Free prospectus. W. F, 
ite, Pres., 579 Decatur Street, Brooklyn, 





BIG Pay, Free Travel, for Traffic In- 
spectors. We fit you in three months for 
influential position. Quick promotions, 
Big salary—all expenses paid. Ask for 
Free Booklet A 12. Frontier Prep. School. 
Buffalo, N. Y. 


EARN $10.00 to $20.00 weekly mailing 
letters at home. Outfit and particulars 10c. 
Morriso, 2513 S. 2nd, Philadelphia, Penn. 


BE a Finger Print Expert—$25 to $50 a 
week in this new and fascinating profession. 
Write—find out how you can learn at home 








2 ‘vans University, Finger 
Print Dept., Room A120, 1810 Wilson Ave., 
Chicago, Il. 


INVENT Something. It may bring 
wealth. Free books tells what to invent and 
how to obtain a patent through our Credit 
System. Waters & Co. Succeeded by 
Talbert & Parker, 4624 Talbert Bidg., 
Washington, D. C. 

WANTED—200 ambitious men, 18 to 50 
to become chauffeurs. Pleasant, easy work. 
$35 week earned. Learn easily while earn- 
ing. Sample lessons free. Write immedi- 
ately. Franklin Institute, Dept. C820, 
Rochester, N. Y. 


SILVERING Mirrors—Exclusive Tar- 
taric Method opens enormously profitable 
business. Booklet free. P. Barstow, 514 
23rd St., Oakland, California. 


POSITIONS, all kinds, in many cities. 
Lists of employers furnished. Applicant’s 
analysis sheet, free. Special Aid Bureau, 
Box 240, New York City. 














When writing to Advertisers please mention Popular Science Monthly 
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TRAINED pepe | Men demand and 
get $2000 to $10 early. I have trained 
hundreds and can train you; greater open- 
ings daily. Art Prospectus free, giving 
advice of noted authorities. George H. 
Powell, 94 Temple Court, New York. 





WORK for Uncle Sam. He is the best 
employer. Big pay, sure work, easy hours, 
long vacations, rapid advance. Thousands 
of jobs open this year. I will help you get 
one. Write for my big Free book, DY 947 
today. Earl Hopkins, Washington, D. C. 





BRAKEMAN, fireman, $90 to $200 
monthly; positions now open for inexperi- 
enced men. Application Blank sent upon 
Request. Write Superintendent, Box 506, 
Fresno, California. 





DETECTIVES make big money! Travel 
and see the country. We instruct you ata 
nominal cost. Write for free booklet. 
American School of Criminology, Scherer 
Bldg., Detroit, Mich. 


WANTED, Responsible Plumber in 
every town. Address stamped envelop for 
ey. The John A. Williams Co., Aurora, 
oO. 








DETECTIVES earn from $25 to $100 per 
We show you 
‘how. Write today for free booklet. Na- 
tional School of Detectives, 489 Fifth Ave., 
N. Y., Room 487. 


BE a detective. Excellent opportunity, 
good pay, travel. Write C. T. I.udwig, 424 
Westover Bidg., Kansas City, Mo. 


BECOME Detectives—Big wages, won- 
derful opportunities; Wagner, 1243 Lexing- 
ton Avenue, New York. 


WANTED at Once—A trustworthy per- 
son with good reference, to distribute adver- 
tising matter from house-to-house. Must be 
a good walker and steady worker, for I offer 
legitimate employment to satisfactory per- 
son. Good pay. Send stamp for ——- 
tion Contract Blank. None Free. A 
Oliver P. Barkley, Distributing Agency, too 
Mount Pleasant, Pennsylvania. 


EARN $900 to $1800 per Year. Govern- 
ment Railway Mail, Post Office and other 
“exams” coming. Prepare under Former 
Civil Service Examiner. Book free. Pat- 
terson Civil Service School, Box 3019, 
Rochester, N. Y. 


STOP Slaving, Silver Mirrors, Plate 
Tableware home. Sure income. Clarence 
6Sprinkle, Dept. 40, Marion, Ind. 


ANY intelligent Person may earn $25 to 
$40 weekly corresponding for newspapers; 
$12 to $18 weekly in spare time; experience 
unnecessary; no canvassing; steady work. 
Send for varticulars. National Press Bu- 
reau, Buffalo, N. Y. 


WRITE Photoplays; $50 each. Expe- 
rience unnecessary; details free to beginners. 
Producers’ League, 194, St. Louis. 
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DO you want $2000 a year income without 
any work, worry or inconvenience? Then 
investigate our co-operative fig orchard 
enterprise. $5 starts you to owning a fine 
Magnolia Fig Orchard and interest in co- 
operative preserving factory. Best figs 
grown. Estimated profits from 5 acre 
orchard $2,325.00 annually, or more. De- 
mand for Magnolia Figs cannot be supplied 
on account of,the limited area for growing 
and lack of facilities for preserving fruit for 
the market. Best investment on earth. 
Assures you an orchard home in the most 
fascinating country in the world and an in- 
dependent income for life. Present offer 
limited. Our Free book tells all. Send for 
it today. Address, Gulf Coast Fig Orchards 
Association, 556 Merchants Bank Building, 
Indianapolis, Ind. 





AMBRO Mining Corporation, with seven 
mining claims in the famous Mineral Hill 
Mining District, offers a limited amount of 
shares of their capital stock at 5c per share. 
This is a going mine and there has been 
several shipments of Lead and Silver ore 
from this ne, for which good returns 
were received. Get in on the ground floor 
while there is a chance. Ambro Mining 
Corporation, 600 W. Pratt St., Baltimore, 
Maryland. 


BIG Money in This—Wonderful Dis- 
covery and rent original money making 
plan. Particulars free. Universal, 403 
Grand Ave., Milwaukee, Wisconsin. 


MAIL Dealers, Agents: Dime brings 
sample and information about the slickest 
proposition you ever heard of. Gregory 
Fay, 1044 Bellevue, Syracuse, New York. 











BE a detective. Excellent opportunity, 
good pay. travel. Write C. T. Ludwig, 424 
Westover Bldg., Kansas City, Mo. 


WAR Opportunity! Enormous Profits 
While War Continues. Act Quickly! 
Never before advertised. No Stocks; No 
Gamble; Legitimate Moneymaker. Enclosc 
25¢e for Complete Instructions. Western 
Association, Box 990, Sacramento, California. 








LARGE concern having a profitable small 
power motor department desires to dispose 
of same on account of limited factory 
capacity for other lines. Good proposition 
for live young man. _ Investment small. 
Business established. Divine Brothers Co., 
Utica, New York. 


YOUR Spare Time! Our new, honest 
mail order plan will turn it into money for 
you. Weber, Dept. 121, Eau Galle, Wis. 








BE Independent! Go into the Real Estate 
Business. Great opportunities open now; 
easily acquired without capital. Send for 
detailed information. It's free. Dept. 72, 
MacMichael Realty Co., Victor, N. Y. 


DISTRIBUTOR and Dealer Agents 
Wanted Everywhere for cleverest line electri- 
eal specialties ever created. Sterling Cor- 
poration, 1280 West Third St., Cleveland O. 








THOUSANDS Government Jobs open to 
Men—Women. $75.00 month. Steady 
work. Short hours. Common education 
sufficient. Write immediately for free list of 
positions now obtainable. Franklin In- 
stitute, Dept. B50, Rochester, N.Y. 


SALESMEN—$6,000 Accidental Death, 
$30.00 Weekly Accident Benefit, 5.00 
Weekly Sick Benefit, $10.50 yearly, “halt 

Le ,000 deposited Insurance 
Become independent. Ex- 
Guaranteed steady 
Registration Dept. 





Department. 

lence unnecessary. 
ncome from renewals. 
A. Newark, N. J 


RAILWAY Mail Clerks Wanted. $75.00 
Examinations soon. Also Sales- 
Civil Service and Salesman- 
ship Courses by mail. For ‘‘Free Tuition 

lan,”’ address Carnegie College, Rogers, 
Ohio. 











BUSINESS OPPORTUNITIES 





ETERRITORIAL Managers Wanted for i 
Century's Greatest Seller—Naspel, ‘‘Th 
Polish that Silver Plates!’ A | 
that actually cleans, polishes and replates 
with pure silver, articles of silver and nickel- 
plate. Wonderful opportunity for man of 
Pbility to establish large agency. Popular 
price; — territory. Write for propo- 
sition. Naspel, Dept. A, 410 La Fayette 
Street, New York. 


LETTERS that Land Orders—Big-man 
literature and advertising c ony at prices that 
insure continuous service. irculars, folders 
4 booklets prepared, illustrated and 

. Tell us your wants. Criterion 
vies. Inc., R134, Jersey City, New Jersey. 








LUMACO Pointers—A unique monthly. 
Teaches mail order business, plans, tips and 
formulas. Year 50c. Trial 3 months 10c. 
Arthur Lutz Mfg Co., York, Pa 


FREE—3 a to get acquainted; 
devoted to news and opportunity. The 
Western Miner, B34 W. 37th Ave., Denver, 
Colorado. 


YOUNG Man, Would You Like to Im- 
prove Your Mechanical Efficiency? Send 
for my Mechanical Book Catalogue—it’s 
free. I also have books on Astrology, Clair- 
voyance, Human Nature, Hy pnotism, Mes- 
merism, Mind-Power, Personal-Magnetism, 
Seership, Spiritualism’, Suggestion, Thought 
Culture, Will, and Solid Gold Jewelry, A.W 
Martens, P47, Burlington, Iowa. 


ADVERTISE—Get business everywhere. 
25 words in 100 monthlies $1; 108 weeklies 
$2.50; 40 ed papers $10. Cope 
Agency, St. Louis 


PRACTICAL instructions for starting 
successful mail order business, sent on ap- 
proval. Pay if satisfied. If not, there is no 
obligation. Send postal. M. Hyde, 390 
William, East Orange, New Jersey. 


ARTIFICIAL Marble, Sanitary Flooring, 
complete instructions, $1. Ornamental cast- 
ing, concrete, plaster, papiermache, decora- 
tions, garden furniture, statuary, rubber 
moulds, ong free. Matter, C Particulars, 200 
illustrations free. Mah C-721 Woodland 
Ave., Woodhaven, L. I , New York. 


EXPERT _ Chemist will furnish | op ay 
ee Mago Secrets in all lines. Lists free 
eee, Ph.D., 217 Standart St, 
| AT he A 




















Additional Classified Ads on Page 28 








INVENT Something. ma 
wealth. Free book tells what” to invent ae 
how to ae . A ay! through our Cred 
System. Wa & Succeeded we 
Talbert. & Parker, 4691 Taigoee Blan” 





Washington, D. dg. 
it tia. 
ADVERTISE. Get busin here, 
25 words in 100 monthl x magne 
months, $1. 100 Weeklies $2. Sundae 
peoes, | ‘$10. A. Quadri, 426 E, Ta Ss. 
ork. 





LEARN h to i 
ow nvest ‘Scien ad 
Oil. Get facts and figures. Valuatn = 
= soaes Spee a Cost and postage, } 
epartmen Beat ’ 
Houston, Texas ad Bulag, 








ADVERTISERS, Mail Dealers, 
1915 rate book lists 2,000 princi; 
lications, rates, circulation. Includes 30 
— Eo ned = ans. — 10c. Dearborn 

vertising Agency, Fran 
Chicago, Ill. kiln Bldg, 





MULTIGRAPH Letters build busines, 
Most economical = ote i, ae 


Printing. Address; careful 
work, service. “Multigraph Pesness Letter 


Company, 241 Fourth Avenue, New York, 








WE pay 25c each for farme Dames 
Send dime for contract. “Sun Leroy, 
Mich. 





MANUFACTURERS, Promoters and 
Patent Buyers are invited to write us stating 
the line of invention in which they are inter. 
oes. - = eupply” - wants in 4 
class of patents. Victor J. Evans Co, 
Ninth, Washington, D. C. : 





UNPATENTED inventions sold! No 
advance fee. entors Advocate, H, 
Washington, D. % 





LEARN to Collect Money. in- 
come. Quick results. Instructive boo! 
“Skillful Collecting,’’ free. Collectors’ Ago 
ciation, 30 Park Place, Newark, Ohio. 








WE Start You in Business, f 
everything; men and women, $30.00 to 
$200.00 weekly operating our ‘‘New System 
Specialty Candy Factories,”” home or —_ 
room anywhere; no canvassing. 
tunity lifetime; booklet free. aa 
Co., East Orange, N. J. 





BE a Publisher! Honorable, dignified, 
profitable. My successful book publishing 
proposition requires only emai capital 
Write Clement Moore, P10, New Egypt, N.J. 





DOLLARS Yearly in Your Backyard—No 
ginseng, mushroom dope. New ideas. In- 
bmn i Particulars free. O. Metz, 313 

East 89, New York. 





WE pay 25c each for names and at 
dresses. Send dime for contract. G- 
Directory, Grand Rapids, Mich. 





WRITE for newspapers and magazines. 
Big Pay. Experience unnecessary, details 
pal Press Reporting Syndicate, 4005, &t. 

oul 





I changed my income from $600 to’ 
$3,000 a year with a small mail-order busl- 
ness. Started with $3. Free Booklet tells 
. 2c postage. Al Scott, Cohoes, New 

ork. 





“HIRE Yourself as Boss.” Big 
tion will back you in a money making 
Order business selling guaranteed cu sale 
goods. Start the work at home or office in 
spare time without interfering with work. 

0 stock arry. No canvassing. Val 
uable Instructions Free. Write for free in- 
structive booklet “Forceful Facts.” Wm.J. 
Dick, Mer., Dept. K16, oO W. Lake, 
Chicago, Ill. 





BIG money from waste material. Box 
336, Vallejo, California. 


“CONSTRUCTION of Induction Colls 
and Transformers’—The biggest 25 cents’ 
worth in the, field of electrical literature. 
Tells how to design and build 
leakage transformers, high frequency ap 
paratus, low voltage transformers, ind 
coils, condensers, gaps, etc., and gives dozens 
of valuable hints. Send for your copy to-day. 
Book Departrient, Popular Science Monthly, 
239 Fourth Avenue, New York 
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JUSTED The New Thin Model 17 Jewel Eigin, 12 or 16 Size — The 

FULLY ADJUSTED King of ail Watchdom — The one Watch that is absolutely 
Supreme wherever Reliability is a factor. Double sunk dial— Double Roller E: pe- 
ment — Double Strata Gold Cases — positively the cl iest Watch on the American 
market, NOW OFFERED YOU for the first time on the original Harris-Goar Easy Payment 
Plan at an astonishingly low, introductory, Money Saving Price. 


Our Biggest Offer! 


We Sell More Elgin Watches Than any other Firm in the 
World, and in a “Nutshell,’”” We Know This is the Biggest 
Offer of Them All—We Know This Thin Model, Fully Ad- 
justed Elgin will be the Happy Surprise of Your Life. 

It’s just the Watch you have always wanted. It’s just the 
Watch we have long cnt Elgin Factory to produce for you. 
We knew what you wanted and now we have it for you in this 
beautifully Adjusted, Thin Model, Light Weight Elgin — ‘‘a perfect 
dream of a Watch’’—all fitted in Superba Double Strata 25-year Gold 

Cases — plain polished — satin finished — monogram — hand engraved— 

any design to suit your fancy — 


Fully Adjusted $35 Elgin $9 48s 
Now Offered to!You for the First Time at the a 











Big Money Saving Price of Only ............... 


On Special Terms of Only $3.85 (After examination) and $3.00 a Month. 


We send this New 
Elgin and $5 Free 





$5~ Gold Chain FREE! | On Approv 


Fine 14k Gold Filled Chain Free if You Send 
Coupon at Once —A Guaranteed chain of extra 
uality, made of heavy gold filled stock, all links care- 
ully soldered and burnished —in fact a chain of very 
superior quality, selected to jo you and advertise 
ourbusiness. We have 5000 of them, and while they last 
we add one Free to the above Watch Offer as Extra 
Measure but we ask you to send Coupon without delay. 


Our New 





7Chain on approval 
You do not risk a cent. You pay nothing until the 
Watch and Chain have been delivered to you for your 
own inspection and approval, and then only the small 
first payment of $3.85, balance at $3 a month, and if 
at om time in 30 days after you have received the 
Watch and Chain, you are not proud of your Bargain, 





return‘them to us, and your small deposit will be 
promptly returned. 


Free Catalog Watches, Diamonds rer 8) OB 8 ON 


ams Jewelry, Siiverware. 
This Big Special Offer on This New Thin Model Elgin and 

aang will be Mailed You oe upon 
receiptof Coupon. Our New Catalog contains hundre 4 waARRIS-cOAR CO.,, 
of illustrations and you can buy any kind of a 
Watch or Diamond you want on the Easiest ‘ Dept. 87 \. Kansas City, Mo. 
and Simplest Payment Plan in the world. No in- M + Please send me (without obligation and 
terest — No red tape. Quick Service and More 4 7ppPrensid) your Special Offer on New 17 Jeweb 
Than 200,000 satisfied customers. But to get our 
Free $5 Gold Chain, answer this Ad Now—Today. 


MAIL IT NOW 


12th and Wainut Sts, 


hin Model Elgin with $5 Free Chain — Al 
y your New Catalog of Watches — Diamonds, Etc. 








@ ; nt 87 an 
Harris-Goar Co. tenes: ci, Mo. / a de 


The House That Sells More Elgin Watches Than Any Other Firm in The World. F 





Address .. 


To make sure of §6 Free Chain send us this Coupon at onee. ‘ 





We Do As We Apvertise-Try Us! 


When writing tc Advertisers please mention Popular Science Monthly 
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GAMES AND ENTERTAINMENTS 


PLAYS, Vaudeville Sketches, Mono- 
logues, Dialogues, Speakers, Minstrel Ma- 
terial, Jokes, Recitations, Tableaux, Drills, 
Entertainments. Make up Goods. Large 
as free. T.S. Denison & Co., Dept. 26, 
cag 








TRICKS, Puzzles, Jokes, Toys, Games, 
Novelties, Doll and Cane Racks, Plays. 

igs, Stage Supplies, Escapes and Illusions, 
Large 1917 catalog free. Oaks Magical Co., 
Dept. 375, Oshkosh, Wis. 





TRICKS, Jokes, Novelties, High class 
photos, etc. Red Hot Sample and Catalog, 
10c. Novelty Sales Co., Saginaw, Michigan. 





MAGIC Pocket Trick Free—Worth 25c. 
Illustrated Catalog, 500 Tricks, Puzzles, 
Illusions included. Send 6c stamps. Write 
er call Hornmann Magic Co., Dept. 17, 
470 8th Ave., New York. 


“CARD Tricks—How to Do Them”. 
Be a live one; amuse your friends. Com- 
plete book 25c. (coin.) Criterion Service, 
Inc., R134, Jersey City, New Jersey. 








GROW Chemical Plants while you watch. 
Chemicals, 20c coin. Zenith Chemical 
Laboratories, Duluth, Minn. 


GREENBACKS, big roll, looks like real 
mazuma, 10c. G. Applebee, 6 High St., 
Amesbury. Mass. 


SEND 10c for two Standard Puzzles. 
Receive Free, 2 Card, 2 Coin, 2 Joke Tricks; 
eat and Catalogues. Chicago Puzzle 
b — 3310 Herndon St., Room 148, 











MAGIC Tricks for pocket, parlor and 
stage. Largest assortment in the world. 
Thurston’s Book of Pocket Tricks 25c. 
Book of Card Tricks 25c. postpaid. Send 
2c stamp for catalogue. A. P. Felsman, 
115 So. State, Chicago. 








STAMPS AND RARE COINS 





THE way to build your Stamp Collection. 
Send 50c for one of my Approval Books 
select the stamps you want to the value o 
Fifty Cents and return me the book. Other 
and more valuable books if you are deeply 
interested. F. J. Pope, Charlotte, Vermont. 


105, China, etc., Stamp Dictionary, list 
2c. Album, 500 illustrations, 3c. Bullard, 
Station AA, Boston. 





Continued from Page 26 


CALIFORNIA gold, quarter size, 27c, 
one-half dollar size, 53c. $1.00 size, $1.10. 
Large cent before 1821, Columbian nickel 
coin, and list, 10c. Norman Shultz, King 
City,. Missouri. 





FREE, 25 different stamps from British 
Colonies to applicants for approvals. 
Postage 2c. 50 different South American, 
15c. Nickles, Room 15, 122 Florida Ave., 
Washington, D. C. 





“ELECTRICIAN’S Wiri , 
When you are on the job let cme nual 
your helper. Contains hundreds of kinks 
for the practical wireman, the contractor 
the helper; a clear explanation of the 
Natio Electrical Code, and other f 


rs, ustra\ 
sound practical information. fen 
leather, binding, Pocket, size. Price $1.59 
ook Department, Popular S : 
239 Fourth Avenue New — Monthy, ; 





PICTURES, POSTCARDS AND PEN- 
NANTS 





PHOTOGRAPHS of girls from life in 
fascinating and unique poses; 8 for $1.00. 
Absolutely high-class, exquisite and ex- 
clusive art photographs of all kinds, for the 
Den, Club and Library. My products are 
intended for the gentleman who appreciates 
distinctive quality; something without a 
chance for criticism. Warning: Curiosity 
seekers, sample grabbers, etc., save your 
postage. Only inquiries worthy of attention 
will be answered. Nothing free. Samples 
and catalog 25 cents. O. W. Miller, 105 
Chambers St., New York. 


RECEIVE pretty postcards from far and 
near. Best club membership, 10c. Jolly 
Card Exchange, Eight A-St., Decatur, 
Indiana. 


16 samples of photos of girls in bewitching 
poses for 10 cents. Kaye Co., Ottawa, Il. 











REAL Photos, Charming Beauties, fas- 
cinating poses. Send dime for large sample 
_— = og. P. S. Shaw, 44 Boylston St., 

oston. 


PICTURES of Men Who Have Done 
Things—Set of ten beautiful photographs 
already for framing. Just the thing for your 
den or library. Each picture contains de- 
scription of what these men have done and 
gives date of birth, etc. includ 





P. Reese Company, Mt. Pleasant, Pay 
can supply any book published, \talops 
free. oe. 





“SPANISH-IN-A-WEEK,” pb 
Romero. The best text-book to’ the nin 
language of Latin-America. Embod 
new method, scientific, exact, comprehensiy, 
by an expert teacher of pure C -" 
Spanish. ‘This book contains the elements of 
the language, easily grasped and of Sufficient 
vocabulary to enable anyone to obtain 
working knowledge of Spanish. Every word 
phonetically pronounced. Widely used b 
export houses, engineers, salesmen, students, 
—_ — a Price 50 Cents 

ok Department, Popular Scien F 
39 Fourth Avenue, New York. co Meaney, 


WORLD-ROMIC System, Masterkey to 
Cc. Lan~ 





All Languages. Three books, 38 
guages, 143 West 47th St., New York. 


“WIRELESS Hook-ups,” con ning 
Pages, 165 different “hook-ups” men wn 
illustrations, is a book which eve 
menter should have in his collection. 
book contains a full set of diagrams fully 
illustrating every possible wireless connec- 
tion. It will enable you to get excellent 
a. —_ eee wd 25 cents. Book 

partment, Popular Science Mon’ 
Fourth Avenue, New York. nly, 330 








30 different magazines value $3.00. All 
late issues. Yours for 25c. Eastern Bu 
New Egypt, N. J. be. 





Benjamin Franklin, Thomas A. Edison 
Alexander Graham Bell, William Marconi 
and others. Send for a set today—while the 
supply lasts. Price 10 cents. Book Depart- 
ment, Popular Science Monthly, 239 Fourth 
‘Avenue, New York. 


ART Studies—Photographs from models. 
War views. Finest collection for artists and 
art lovers. Illustrated catalogue free. Klary, 
103 Avenue de Villiers, Paris, France. 


PHOTQS—Samples 10c. Book Catalog 
2c. Duff, 2713 Mozart, Chicago. 


RECEIVE pretty cards from everywhere. 
Membership and six pretty cards, 10c. 
Riverside Exchange, Knoxville, Md. 














5 War Stamps Free for requesting 1, 2, 3c 
approvals. Riedell, Schenectady, New York. 


FIVE Villa Coins and Bills 35c. Coin 
Book 15c. Moore Coin Company, Com- 
merce, Texas. 


STAMPS—500 fine foreign, incl. Mex. 
War, Salvador, incl. officials, Guatemala, 
China, etc., only 10c. Best App. Sheets 60 
to 80% dis. We give Valuable extra Presents 
free! Big 120 page catalog free. We buy 
Saas. Hussman Stamp Co., St. Louis, 

0. 











LD Coins. Large Spring Coin Cata- 
logue of coins for sale free. Catalogue quot- 
ing prices paid for coins, ten cents. William 
Hesslein, 101 Tremont St., Boston, Mass. 


FREE, 60 different stamps including New 
Foundland, China, Japan, Mexico, etc., to 
applicants for our high grade approvals. 
Send 2c stamp for return postage. The 
Edgewood Stamp Company, Dept. M, 
Milford, Conn. 


$36.50 Villa or $16.00 Carranza currency, 
choice 35c. Moore Coin Company, Com- 
merce, Texas. 


STAMPS. 75 All Different, 2 cents. 
—* paper. Quaker Stamp Co., Toledo, 
0. 

















$2 to $600 paid for hundreds of old coins 
dated before 1895. Send 10 cents at once 
for new illustrated coin value book. Size 
4x7. It may mean your fortune. Clarke 
& Co., Coin Dealers, Box 76, LeRoy, N. Y. 


GENUINE Photos, artists models, French 
beauties, set one dollar. Exquisite and rare. 
e Benton Studios, 2011 W. Ninth, Chester, 

a. 


DIME brings 20 samples of fine art pic- 
tures of models posing. A. Applebee, 
6 High Street, Amesbury, Mass. 


POST Card-Bargains, in decoration, July 
4th, birthday, best wishes, comics, and 
Panama Canal Views, 25 for 15c post paid, 
any kind. Decorated paper napkins 20c 
perC. F. R. Blair, Herrickville, Pa. 











FREE Handbook for mechanics and con 
tractors in any line. Shows how to make 
your work easy; do more and better work 
and save money. State your occupation and 
= —— is ge Van Expenan 

0) ompany, yest Lake Street, 
Chicago. . 





“TWENTIETH Century Book of Reci 
Formulas and Processes’’"—This book gives 
you the information that represents the eol- 
lection of years and the expenditure of 
thousands of dollars. Contains complete di- 
rections for making everything from simple 
glues and adhesives to the tanning of leather, 
the making of photographic materials, per- 
fumes, soaps, plating of silver and 
working of metals, etc. 800 Pages, 16.006 
Selected Subjects. Price $3.00. Book De- 
partment, Popular Science Monthly, 239 
Fourth Avenue, New York. 


“NATURAL and Scientific Laws Govern 
ing Success in All the Affairs of Life.” 156 
ages, 50c, Circulars free: Aellig Company, 
5 M1518 Belfield Ave., Atiantic City, New 
ersey. 


“RAILROADING as a Vocation.” The 
Science of Transportation written in an 
understandable way. Send fifty cents to 
Chas. Elliott, Fayetteville, N.C. 











I Want to send you proof of the wonderful 
pulling power of the Classified Columns of 
this magazine. If you want to buy some- 
thing, sell something or exchange something, 
write today for full particulars. D. W. 
Coutlee, Manager Classified Department, 
Popular Science Monthly, 239 Fourth 
Avenue, New York. 








BOOKS ARD PERIODICALS 


SECRET Society Rituals For Sale—Free 
Masonry, by Capt. Morgan, 35c; Free 
Masonry, illustrated, first 3 degrees, 75c; 
Handbook Free Masonry, 274 pages, 75c; 
Knights Maccabees, 45c; Knights Orient, 
35c; Knights Pythias, 45c; Mystic Shrine, 
50c; Red Men, illustrated, 45c; Odd-Fellow- 
ship, illustrated, $1.15; Modern Woodmen 
of America, 45c; Forresters, illustrated, 45c; 
Rebekah secret Ritual, 45c. We pay postage; 
insurance 5c extra. Mailed same day order 
received. Circular for 2c stamp. Jay Mc- 
Sao’ 1236 Arthur Avenue, Chicago, 

nois. 








STAMPS—12 different from warring na- 
tions, 10c; 10 different foreign coins, 15c; 
20 Belgian stamps, 10c. Lists free. Toledo 
Stamp Co., Toledo, O. 


17 varieties Hayti stamps 20c. List of 
7000 varieties, low priced stamps free. 
Chambers Stamp Co., 111C, Nassau St., 
New York City. 








“HOW to Make Wireless Instruments” 
—tThis book will give you just the informa- 
tion you need. It is a treatise for the 
experimenter and amateur on the construc- 
tion of wireless instruments and apparatus. 
Contains 94 Pages, 30 Different Instruments 
and 80 Illustrations. Price Cents. 
Book Department, Popular Science Monthly, 
239 Fourth Avenue, New York. 





EXPERIMENTAL Wireless Stations— 
Their Theory, Design, Construction and Op- 
eration, by Philip E. Edleman. Contains a 
complete account of sharply tuned modern 
wireless installations for experimental pur- 
poses which comply with the new wireless 
law. Includes wireless telephony and 
quenched spark system. his book is in- 
tended for experimenters who regard the art 
of wireless as more than a mere plaything, 
and who will find it a stepping stone to a 
serious preparation for high positions in the 
practical field. Written with particular re- 
gard to clearness, simplicity and direct useful- 
ness, this book should be of exceptional value 
to the amateur as well as the more advanced 


worker. Contains 219 pages, 80 illustra- 
tions. Price $1.50. Book Department, 
Popular Science 293 Fourth 


Monthly, 
Avenue, New York. 


WRITE for my propositions; enclose 
stamp. Oscar Vallee, Alfred, Ontario. 


FREE list of Self-Help and Success books 
sent on request. We have the kind you need. 
Onward Publishing Co., Box 9, Washington 
Bridge Station, New York City. 

USED _ Books. Bargains. Catalog. 
Higenes K-2441 Post, San Francisco. 
(Books Bought.) 


MAGAZINES at Rock Bottom Prices, 
Send today for our freevatalog ‘‘A.” 8.C, 
Hanson Magazine Agency, 4926 Kinzie, 
Chicago. 
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WAR TIMES Catt for. 


More Electricians 


Without the help of trained electricians on our battleships, in the army and in the thousands 
of manufacturing and transportation industries behind the fighting line the United States cannot 
hope to win the war. More young men must be found and trained AT ONCE for the thousands 
of new positions in the electrical field. Send the coupon below for full particulars. Hundreds 
and thousands of Expert Electricians are giving up their positions to become soldiers. Their 
places must be filled—quickly. The work they have been doing cannot wait for their return. 
If you cannot fight at the front, it is your duty to prepare yourself NOW to help at home—not 
only with your hands but with a trained mind and a trained skill. The President says our pro- 
duction and efficiency must be doubled. He means YOU—your efficiency. Don’t shirk your 
duty. Do NOW, for your country’s sake, what you might not do for your own sake. Fit yourself 

for important, vitally essential work as an Expert Electrician. 


Learn NOW—at 
home—by Wonderful 


NEW SYSTEM 


You will be amazed to find how easily and quickly you can 
become an Expert Electrician under my training. My remark- 
able new method of teaching electricity at home is entirely 
different from any other—astonishingly simple. A few minutes 
study each day in your spare time is all that is required to master 
this big, money-making business. No previous education re- 
quired. I positively guarantee your success no matter who you 
ALBERT WOOD WICKS, M.S.,E-E. are or where you live. Expert Electricians are needed every- 


i id Di t . a Pe 
aise Mhentseat Tectinene where in these war times at salaries of $2400 to $4,000 a year. 











The most sensational offer ever 


made. I make this extraordinary 

- Offer as a patriotic duty, because 

I owe it to my country to do every- 

thing I can to help furnish trained 

, electricians to meet the great de- 

} mand. TWENTY COMPLETE 

LESSONS ABSOLUTELY FREE. 

Send the coupon below. Judge for 

-_ . yourself whether you can learn 
under my expert instruction. But 


remember, I can accept only a 
limited number of students on this Free offer. Write at once. Every one of these Special students 
will receive my personal, individual instruction, and I will help them to finish the entire course in 
a few short months. 


RUSH THIS COUPON ee 


‘ont sosig tng : “a eee pool ; . A. W. WICKS, E. E., Director 
vou have no time to lose. may have to withdraw s offer any day, as soon as ° ° e 

I have accepted as many students as 1 can personally teach. Act before it is too late. Wicks Electrical Institute 
Get ready at the earliest possible moment to prove your patriotism by stepping 81 W. Randolph Street 

into an Expert Electrician's job. Help your country not only with your hands Dept. 506 CHICAGO, ILL 
but with your brain. Let me train you. If you want to receive 20 complete dics a ’ ° 
Lessons of my wonderful new course entirely free, tear off the coupon and mail Without any obligation on my part 


pleas 
it eo A gl minute. Orsend a postal. This Special Announcement may not I A send me full particulars of your 20 Fre 
appear again. 


ALBERT WOOD WICKS, President and Director 


Wicks Electrical Institute ; : 
Dept. 506 81 W. Randolph Street CHICAGO PROMI 5 coc nie Gjhi'd @ ble wee mma aeae eel eae ee 








e 
e 
Lessons Offer, and all other information about 
your wonderful new system for teaching, Eléc- 
tricity at home. 











Be OUNCE isi ad Siesta emacinceaewetanvsces cena waa towseee 
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is offered for this man. Other 
large rewards are standing 
for men wanted throughout 
the country. The latest and 
most reliable method now used 
for catching criminalsand for 
their identification is the fin- 
ger print system. Be a Finger 
Print Expert. 


Finger Prints 


— The New Profession 


Write—send the coupon at cence, or just your 
name and address. Find out about the opportunities 
that await you in this new and fascinating profession. 
Find out how you can quickly equip yourself at home, 
in your spare time, to fill the big positions that have 
sprung up almost overnight. A big demand hasarisen 
in large factories, industries and banks, in police de- 
partments all over the country, for men who know 
Finger Prints and their classification. 


Wanted— 


Detectives Experts 


You can earn from $25 to $50 a week in this new pro- 
fession. Fame awaits you, too. The rapidspread of the use 
of —— prints makes the demand for experts and detectives 
immediate and imperative. You can fill one of these good pay- 
a. You can equip yourself at home. Our thorough 
and complete course in finger prints teaches you all about this 





valuable and interesting — in your spare time. Endorsed 
by the country’s biggest police authorities. Don’t miss this 
the coupon at once for full particulars. 


FINGER | 
PRINTS | 


opportunity. 


FREE 


@ 
on Finger Prints 
ita ee: ee coupon at once (or just 
. ‘ your name w 0) for our valuable 
pee seonsity Xv and interesting free book on the finger 
inger Print Dept. \ print subject (mailed in plain enve- 
Dept. A920 xX _ = It —— ahous finger prints. 

~ Shows you how easily our course 

1810 Wilson Ave., Chicago v gives you — training in 
*? the subject. Shows you where 

Please send me Free and the big sppertunitios in thie new 
. e Is intorma- 
Prepaid your book on fin- \ ‘tion now. It’ means fame, inde- 
ger prints, also details of 


pendence for you, to find out. 
your special limited offer. 


Send Coupon 


v We are making an at- 

tractive special offer now 

—_ . sigh Mla inp Get 

e free book an u 

EME DSW WS wine oo sensei. 502 FAR al eg P 
lasts. Send at once. 








', Evans University 
PEED wins sok a beloSecu bie sae -\ es De 
1810 Wilson 
4 Avenue 
BBE, ov s00cc OEM PGHON. .... 0220.0 ‘ 


Popular Science Monthly 


Have You Seen 
Jean Crones? 
$1,000 Reward! \ 








Chicago, Il. 
When writing to Advertisers please mention Popular Science Monthly 






ANTED MEN! 


— Awee'75 TOS 300 
















Demand for capable automobile and tractor men far 
exceeds the supply. Our graduates secure good paying 
positions as Salesmen, Demonstrators, Factory Test. 
ers, Garage Managers, Drivers and Tractor Experts, 


$50 course FREE 


Only six weeks required to train you in this great 
school. Most complete instruction. Instructors 
all experts. Enroll now and receive $50 Course 
in Tractor and Lighting Engineering Free. 
Write today for our Big Free Book and $50 
Free Scholarship Certificate. 
RAHE’S AUTOMOBILE TRAINING SCHOOL 
Largest Auto Training School 
In the Woriad 


1026 Locust St., Kansas City, Mo. 
This Man Specialized in 


‘Electrical 


Meter Engineering! 


Now he is superintendent of instruments and meters for a large 
Electric Light and Power Co. and has 25menunderhim. The training he got 
from our easily mastered, home study course enabled him to step into this 
































big job after only a few months study. What he has done YOU CAN DO} 
Bt ee ay, and address i h 
ion. ame ess is le 
gating, prot 2 profess: ourn enough. The 
pcre aR ER te TREN 
EARN WHILE YOU LEARN 
Learn by the thorough, ap 
ELECTRICIAN or COMMERCIAL ENGINEER begin at once to perform ex 
mercial business. Positions paying $1500 are waiting for graduates. Enter at 
SCHOOL OF ENGINEERING, 319 Stroh Bldg., Milwaukee, Wis, 
book and specialrate. Largestand most successfu linstitue 
advanced natural method. Nosing songing ortime beating, 


Write Today for Free Literature 3i\b his ma'som 
Find ou 
ligations. Write today—NOW. You can have a job like this, 
Beane : we 
ee Cctrica —part time positions fur. 
ra e 
proved practical and original 
periments and tests in our completely equipped laboratories, under the guidance of 
any time—Regular term begins July 
tion of its kindin the world. Twolarge modern school builde 
Established 14 years. Known everywhere as the best. Personalinstruction 
Prete 


tional opportunities in this interesting, 
Fort Wayne Correspondence School, Dept. A-12( Fort Wayne, lad, 
a aecieatintanaieeeetabeadl 
nished to students, 
ie. g ee teaching methods—you will 
engineers who have been successfully engaged in actual engineering and com- 
Write for free illustrated catalog. Mention age, education and course interested ia, 
Attend no stammering school until you get my big FREE 
ings fully equipped for treatment of stammering under my 
given each student. Write today forfullparticulars. LeeWells 





North-Western School for Stammerers, 2318 Grand Ave,, Milwaukee, Wis, 


A High School Course! 
In Two Years ':3:;2:33 


high school course that you can finish in two years. Mees a 
college entrance requirements. Prepared by leading members 
of the faculties of universities and academies. 

Write for booklet. Send your name and address for our booklet 
and fuli particulars. No obligations whatever. Write today—now. 


American School of Correspondence, Dept P 120-A Chicago, U. S. A, 


DENTAL 
SCHOOL 


506 S. Wabash Ave.. CHICAGO, ILL. 
LEARN MECHANICAL DENTISTRY—DEMAND UNLIMITED 


Earn $1200 to $4000 yearly in mechanical dentistry. A big and growing de! is 
everywhere for mechanical dentists—like a gold mine unexplored, A 

school anv time of the day or evening; be taught individually and learn Oo ar 
tual practice, without book study. Our System, the most complete in the 

1s used exclusively in this school. We are constantly called upon 

salaried positions. Why not qualify for one? Be fair to yourself; find ont mare 
about exceptional opportunity we offer. Visit the school or write for booklet 
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“We Need More Men Like Joe” 


“Men, we are giving Joe a better position and a good increase in salary. He deserves 
it. Joe looked ahead of his job. He studied during his spare time with the Inter- 
national Correspondence Schools and today he snows, forwards and backwards, just the 
things he must know to hold down the job he is going into. I’m telling you this because 
there are other positions here for men who know. We need more men like Joe.” 


i 
| 

Are you looking ahead of your job? Are you using your spare time in getting ready for 
something better? If not, now is the time to begin. 


Lincoln said to himself, * 
get ready and sometime my chance will 
come.” It did. Your chance will come, too. 
Be ready for it. Study. ‘Train yourself. You | 
can do it at home, in spare time, through the | 
I. C.S., just as more than 100,000 men are | 
doing right now. You have every chance 
they have. You needn’t sacrifice an hour or 

a dollar from your present work. Simply use 
your spare moments. 


| 
| 
| 
Every shop, factory, store and office needs | 
its “Joe.” Wherever you are, whatever your | 
chosen line of work, if you kzow what you l 
want to become, the I. C. S. will help you. 
Let us show you what we are doing for | 
others and what we can do for you. The | 
way to find out is easy. Use this coupon. | 
Use it now. You will never regret it. Choose | 
your career from the list it contains, | 
mark and mail it today. I 
I 


then 











‘I will study and ~ 


Don’t delay. 


R OUT HER 


cae tt oer 


Don’t put it off. 


INTERNATIONAL CORRESPONDENCE scisais 


BOX 5794, SCRANTON, PA. 
Explain, without obligating me, how I can qualify for the posi- 
tion, or in the subject, before which I mark X 


OELEOTRIOAL — 
Electric Lighting 
Electric Railways 
Electric Wiring 
Telegraph Engineer 
Telephone Work 
MEOHANIOAL ENGINEER 
Mechanical Draftsman 
Machine Shop Practice 
Gas Engine Operating 
OIVIL ENGINEER 
Surveying and Mapping 
MINE FOREMAN OR} ENGINEER 
Metallurgist or Prospector 
STATIONARY ENGINEER 
Marine Engineer 
ARCHITECT 
Contractor and Builder 
Architectural Draftsman 
Concrete ye oll 
Structural Engine 
PLUMBING AND HEATING 
Sheet Metal Worker 
Textile Overseer or Supt. 
CHEMIST 


Name 


SALESMANSHIP 

ADVERTISING 

Window Trimmer 

Show Card Writer 

Sign Painter 

Railroad Trainman 

ILLUSTRATING 

Cartooning 

BOOKKEEPER 

Stenographer and Typist 

Cert. Public Accountant 

TRAFFIC MANAGER 

Railway Accountant 

Commercial Law 

GOOD ENGLISH 

Teacher 

Common School Subjects 

Mathematics 

CIVIL SERVICE 

Railway Mail Clerk 

AUTOMOBILE OPERATING 

Auto Repairing Spanish 

Navigation German 

AGRIOULTURE French 
(J Poultry Raising Italian 








Present 
Occupation 





Street 
and No. 


City, 


State 
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Geta U. S.Government Job 
$75 to $150 a Month 


The war is making hundreds of positions to be filled. 

No “Layoffs” because of STRIKES, WARS, FINANCIAL 
FLURRIES or THE WHIMS OF SOME PETTY BOSS. 

THE POSITION IS YOURS FOR LIFE. 


Country residents and city residents stand the same chance 
for immediate appointment. 
Common sense education sufficient. 


We Will Coach 25 Candidates Free of Charge. 
Write immediately for full list of many positions now easily obtainable. 
Don't delay. Every day you lose means the loss of just so much 
chance of early appointment. 


FREE COACHING COUPON 
FRANKLIN INSTITUTE, Dept. C110, Rochester, N. Y. 


upon, properly filled out, entitles the sender to (1) full list of 
positions n now obtainable, (2) a free copy of our valuable copyrighted book, 
ERNMENT POSITIONS S AND HOW TO GET THEM,”’’ (3) free 
a examination questions; and (4) to consideration for FR 
GOACHING for the Civil Service position here checked, 
»-Railwa: E Matt — ($900 es $1800) ...Customs Positions ($600 to e500 
*’Postoffice Clerk ($800 Qi me “Internal Revenue 00 to $18 
hosaniice Carrier ($800 red $120 ..-Stenographer 
:-Rural Mail Carrier ($600 to $1200) : :2lClerk at Wash., D.C. (3300 to $1500) 








Use this before you lose it. Write plainly. 








__ Music Lessons 


Wonderful home-study music 

Gee® lessons under great American 

and European teachers given 

the University Extension Method. The lessons are a 

marvel of simplicity and completeness, endorsed by Paderewski and 

other great authorities. You, too, can now quickly and easily satisfy 
your musical ambitions. 


Any Instrument or Voice 


Write, telling us the course you are interested in, age, how feng. yen 

have taken lessons if at all, etc., and we will send you our Free 

containing text and illustrations copering: Janoons 8 F in PIANO (students’ 

or teachers’ courses) by the great W: Sherwood, HARMONY by 

Dr. ee and Ronee VOICE oe (with aid of Phon- 
bream ton, PUBLIC SCHOOL MUSI eh Frances E. Clark, 

Wiokin MANDOLIN, GUITAR, BANJO, REED ORGAN; 

HORAL Ot GONDU GTING, b by equally eminent teachers. 


for Free Book and learn how easily 

@end NOW you can become a fine singer, or 

‘ekiliful layer. See how quickly 

ou can become successful. Our Free Booktells youhow. | Write for it 

ay. Afew Special Introductory Schotesstipe now being awarded 

by our faculty. 1 particulars sent with Free Book. Investigate 

without cost or ft Write today. 
University Extension Conservatory 
Proprietor Siegel-Myers School of Music 
2921 Siegel-Myers Building Chicago, Ill. 
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RIDER AGENTS WANTED 


where a LS e@ and exhibit the 
Ranger “Motorbike’”’ 
with electric Tene and horn, carrier, stand, 
tool tank, coaster-brake, mud guards and anti-/ 
skidtires. Choice of 44 other styles, colors} 
and sizes in the famous ‘*‘Ranger’’ 
bicycles, | a. i Ppetery-te- -Rider prices. Q 
DELIVERED FREE on approval and 30 ' 
DAYS TRIAL. Send for big free catalo ’ 
particulars of our Thirty Days Free Tria offer |¥ 
and marvelous offers and terms. 
ps, Horns, Wheels, Sundries 
and repair parts and supplies for aif 
Vareien os half usual i peices. 
SEND NO MONEY but tell us exactly what you 
need, . Do oer buy until you get our Factory-Direct- 
to-Rider prices, terms and the big FREE catalog. 
CYCLE COMPANY 
DEPT. K-109 CHICAGO, U.S.A, 


TRAVEL: 
at no expense 


—see the country while earning big 
pay in snort hours as a 


ne 

| sy! 
TRAFFIC INSPECTOR jr N eae 

We train you in 3 to 4 months to fill this rn Sills : 
desirable position. Learn railroading | Be 
from the inside—get the experience of 
travel—meet influential men—get in 
line for sure promotion. Every U.S. rail- 
road and steamship line is on the watch 
for capable traffic men—on the watch 
for men able torise to big positions. It’s up to you to seize the 














mn 


x Ill 


= mn 


how our Employment Bureau helps graduates to good positions. H 


FRONTIER PREP. SCHOOL, Buffalo, N. Y, 











e 

in Mushrooms 
Anybody can add $10 to $40 per week 
to their income, in spare time, entire 
year, growing mushrooms in cellars, 
sheds, barns, boxes. etc. I tell you 
where to sell at highest prices. 
Free Illustrated Instruction Booklet 


HIRAM BARTON 
Desk 3. 329 W. 48th Street. New York 


Engineering 


“a FINLAY ™ 


College. 


Kansas City, Mo. Courses from Auto Tractor to 
mechanical, electrical engineer, specialties, electricity, 
gas and steam. Regular courses 3 months, 1 year and 3 
years. Special six weeks’ courses in Wiring, Armature Winding, Lathe 
Work, Oxy-Acetylene Welding, Corliss Valve Setting, Indicator Practice, 
Evaporation, Calorimeter Tests, Reversing Motors, Operation of Steam, 
Gas and Electric Machinery. Day and night classes, anything you 
want, any time you want it, from a week to two years, write for 
Catalog “‘J.’’ 


Be a watchmaker—you can learn this profitable ep & 
by correspondence in a few weeks in your own home 
by the DeSelms Chart System. After you complete 
the course you will know a watch from AtoZ. You 
will know just what the matter is and how to repair 
one. When you graduate you will be a tical 
watchmaker and repairer and competent to 
any position. Positions forour graduates. 
Ask for our Free Book. It explains 


THE DeSELMS WATCH SCHOOL 
6 87 Perry St., ATTICA, IND. 


DO YOU LIKE TO DRAW? 


Cartoonists are well paid 
We will not give you any grand ome it 
you answer this ad. Nor will we c 





































anxious to develop your talent with a sue 
cessful cartoonist, so you can make mi 
send a copy of this picture, with 6 cents in 
stamps for portfolio of cartoons and sam 
ple lesson plate, and let us explain. 


The W. L. EVANS SCHOOL OF CARTOONING 
R25 Leader Blide.. Cleveland, Ohio 












START GROWING MUSHROOMS 


Learn the latest authoritative way to make still bigget 
profits than you ever thought possible or ever 
growing mushrooms. Add $10 to $75 a to 
your income. Anyone, men, women and chi 
can do it in spare time in city or country. 
ay tneements, cellars, sheds, boxes, etc. 

We mand bigger than supply. Send for 
a4 | - ‘ves book of “rpert authority, ‘*The Truth 

ushrooms.’’ Wri 

Bureau of Mushroom Industry, Dept. 388, 1842 N. Olark St., Obleage 








chance. Today, write for booklet G 9, giving full information. Learn t} 
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SALARY ; 


salary of a trained traffic 


nt is from $2,500 to 


$10,000 a year. The salary is 
because the work is highiy 
IMPORTANT. 














Association 
Members 


(PARTIAL LIST) 


C. C. McCain, Chairman Trunk 
Line Committee, New York; 

Guy 8. McCabe, Gen. Freight 
Agent, Penn. Company, Pitts- 
burgh, Pa.; Fred H. Behring, 
Gen. Freight Agent, Southern 
Ry., Washington, D. C.; S. G 
Lutz, Gen. Traffic Mer., Chi- 
cago & Alton R. R.. Chicago; 
Harry H. Bernstein, Mer. 
Grain Transit Dept., Joint Rate 
Inspection Bureau, Chicago; 
F. K. Crosby, Chief Tariff 
Bureau, Rock Island Lines, 
Chicago; F. W. Butterworth, 
Assistant Gen. Freight Agent, 
Pere Marquette, Chicago, IIl.; 

C. B. Guthrie, Agent, Official 
Freight Tariff Directory, 

Washington, D. C.; F. A: 
Barber, Chief of Tariff Bureau, 
Wabash R. R., St. Louis, Mo.:; 

Chas. E. Bell, Assistant 
Freight Agent, Southern Ry., 

Atlanta, Ga.; J. A. Behrle. 
Chief of Tariff Bureau, Chi. 
cago & Alton R. R., Chicago, 


Join Now 











AMERICAN COMMERCE AssSN, ?¢?*: 124,208 So; Wabash Ave. 
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P STEAM 
Get Out on the 
Main Line --- 
ont Stay “Dead” 
mn the Siding; 









8 fe 


How can you expect promotion to the job ahead—if you KNOW NOTHING about the DUTIES 
of the job ahead? You're just hoping—wishing—trusting to “luck,” that’s all. Your engine 

“dead” on the siding—no steam—no power—no progress. Your lack of promotion is the 
demurrage charge for your inaction. Train to be a real railroad man. Stop writing to your 
superiors for information that you ought to know yourself, thus PROVING OVER YOUR 
OWN SIGNATURE that you DO NOT KNOW how to handle your present position. LEARN 
to know - = 


e Will Train You For Promotion 


AS TRAFFIC MANAGER 


No matter where you live—or what job or position you hold—we can train 
you to be a Traffic Manager. There is nothing difficult to learn. Ordinary Digest of Traffic 
ability is all that is needed. Fully 80 per cent of the men who hold high posi- Paae 
tions in traffic work came up through the ranks from minor jobs. With our The Association has 
training—our aid and advice—you cannot help but succeed. We will help § compiled the only di- 
you gain promotion to a better position—then, to a better, until you reach the § gest. of traffic ever 
big one ahead. —- ‘ This work 
e require: ne co-oper- 
Trained R. R. Men Wanted ation of over three 
Thousands of dollars are wasted every day through errors of R. R. men who § perts—took five years 
don’t know their business. Costly departments are maintained for the revi- J and over $100,000 has 
sion of such errors. Hundreds of positions are o 7 4 TRAINED MEN who § been expended. This 
aaa traffic and shipping—men WHO KNOW HOW TO SAVE f great reference and 
FREIGHT MONEY. There is a position for YOU as soon as you qualify. § working library is for 


the exclusive use of 
Our “Experience Method” 


its members. 
Sener net this is pol —_ a comementents ar course 
of study from lessons an ooks—we give you PRAC- $ 
TICAL TRAINING IN YOUR EVERY DAY WORK. = AMERICAN COMMERCE ASSOCIATION 
Ths method was teviaed by prominent trafic managers S Dept. 124, 206 So. Wabash Ave., Chicago, ill. 
who know just what you need he instructions are $ . * 
= Send e FREE—and without obli 
ae Se eee a is ooaplate information _concern- 


= 
Service Consists of ¢ ing the Association, and how I can be- 
é 

















Practical Training in Traffic Work by Traffic Men— — a member and how I can train as a 
Expert Traffic Council, you can consult with mem- traffic man. 

bers on problems that come up in your daily work 

—Commerce Magazine, keeps you in touch monthly = 

with what is going on in the field—The Traffic Ref-  $ Wi cielte so fa-k.<-&s.h si Ooo Reed ee SO eee 
erence Library for Members—Traffic Monographs 

of the Traffic Committees—Membership in the $ 

local Traffic Efficiency Club. 


s Occupation .......ceccereecereresceceee en cehe 
Don’t Delay—Apply for ¢ 
Membership NOW : 






When writing to Advertisers please mention Popular Science Monthly 














Your Own Future 
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§ SWEENEY AUTO SCHOOL 13.5-%.40e "TE 


Send [ree and without obligation your catalog and tractor scholarship certificate. 








Dangerous Work 


CPO OOCOOOS OOOOH OH SSO HEOHOHHSSHSHOOSEHOOHSEESOHH OOOH SOH LOSER OSE ELE 
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The Success of a Man 


does not depend on how hard he can work, but what 
he can do. If hard work paid, the laboring man would 
be a millionaire. The only difference between success 
and failure is training. Look around you, who are the 
men who are making good?—THE TRAINED MEN. 


The Automobile and 
Tractor Business 


holds more possibilities for men that are mechani. 


cally inclined and have the necessary ambition and 
backbone to learn it, than any business in the world. 


THE SWEENEY SYSTEM 


of Teaching this Business by Actual Experience 


has proven to be the successful method. It is based on the idea 
that no man is sure of what he can do until he has done it. We. 
use no books, and it isn’t a question of how much education you 
have, but how much application. There is nothing mysterious about learning 
this business by the Sweeney System. It means you do the actual work with 
an expert instructor right with you to see that you do it right. Your experience 
here covers all branches of the business, from forging, vulcanizing and welding, 
machine shop work, valve timing, piston ring fitting, babbitting, special training 
in storage batteries, magnetos, self-starters, and all electrical equipment, and a 
thorough course in tractor work, both in my factory, where I manufacture the 
Sweeney Iron Horse, and in the field, where I have nine of the most popular makes 
of tractors. Your education is finished in my garage, which is one of the biggest in 
the West. If you do the work here, you can say that you are an automobile man, 


Write tor My Big Catalog that will tell you how I have 


bis » trained hundreds of men to be 
successes, and you can be the same if you will come here and apply yourself, 


Wake up! Be honest with yourself. Don’t be a drifter. 
E. J. SWEENEY, ‘Pres. 


SWEENEY AUTO- 
MOBILE SCHOOL 
1157 E, 15th St., Kansas City, Mo. 


Largest and Best 
Equipped in the World 
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The End 


of the sale of the new 
Encyclopaedia Britannica in 
the popular “Handy Volume” 


form — printed on 
genuine India paper Is Here 


Over 50,000 persons have written us, in April, for infor- 
mation about this work. The stock remaining is so limited we 
can fill only a very small portion of this number. 

THEREFORE, we have arranged with merchants in 305 
Cities to show The Encyclopaedia Britannica in each style of 
binding, so that every one who wants to make sure of getting 
a set can make sure the Britannica is useful and helpful 
before ordering. 


We want no one to order a set unless he is positive 
he will find it useful. 

We could sell ten sets of The Encyclopaedia Britannica, 
“Handy Volume” issue, printed on genuine India paper, for each 
one we can deliver. 

BUT—two essential raw materials fer making this wonderful 
paper, flax from Belgium, Germany or Ireland, and hemp from 
Russia, are unobtainable. 

On the next two pages is a list of the stores. To be sure 


of getting one of the remaining sets, go to the store in your city 
and place your order TO-DAY. 





For those who cannot go to one of these stores we print a ‘‘Reserve’’ Order Form on page 4 of this insert 
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To make sure that the Britannica will be 
useful to you, go TO-DAY to the store ip 


Alabam: 
eaten tek t. of 
Loveman, Joseph & b 
Mobile—L. Hammel Dry 
Goods Co.,7-15S. Royal St. 
Montgomery — Montgomery 
air 


Arizona 
Phoenix—Adams Pharmacy, 
In the Adams Hotel Bldg. 
Arkansas 
Fort Smith—Arthur H. Mor- 
row, 715 Garrison Ave. 
Little Rock — Allsopp & 
Chapple, 307-309 Main St. 
California 


ifor 

Ohient ae ‘ell Broad— 
16th—San Pab 

Los Angeles—A. iain 

Sons, Inc., Broadway, 

8th & Hill Sts. 

Pasadena—Pasadena Saenz 
& Dept. Store, 141-5 E. 
Colorado St. 

Diego—Holzwasser, Inc., 

Broadway at Sixth 

San Francisco— 
The Whitehouse, Sutter, 
Grant Ave. & Post Sts. 

San comping 4 & Marshall, 
80 So. Firs 

Santa OB edaa | A. Walton 
Co., 819 State St. 

Stockton—Tredway Bros., 
516 E. Main St. 

Colorado 
Colorado Springs—Hardy’s 
Pueblo—Pueblo Store 

Connecticut _ 
Bridgeport—Chamberlin  & 
Shropshire 
cade, Allen & Co., 
Inc., 890 Main St. 
New Britain — Dickinson 
a Store, 169-171 Main 


2. 
New Haven—The Henry A. 
Beebe Co., 193 Church St. 
Norwich—The Porteous & 
MitchellCo. | 
Waterbury—Davis & Nye, 
114 Bank Street 
Delaware 
Wilmington—E. S. R. Butler 
& Son, 421 Market St. 
District of Columbia 
Washington—S. Kann Sons 
&Co., 8th seo — aAve. 


Flori 
Setucniitin tae H. & W. 
B. Drew Co. 


Georgia 
Atlanta—Cole Book Co., 85 
Whitehall St. 
Augusta—J. B. White & Co. 


Macon—Wood-Peavy Furni- 
ture 

Savannah—Leopold Adler, 
Dept. ae 


daho 
Boisé—Goldcn Rule Store 
Illinois 
Aurora—M. C. Sawyer, Fox 
& Water Sts. 
Bloo oon ee . B. Read 


Chicago—The Fair, State, 
Adams ion & Dearborn Sts. 
Danville—Woodbury _ Book 
Co., 125-7 N. Vermilion St. 


go 

s arpet 

Elgin — Kennell Bros., 160 

hicago St. 

Evanston—Rosenberg’s 

Galesburg—Temple & Car- 
roll, 136 E. Main St. 

Jacksonville — Lane’s Book 
Store, West State St. 

Joliet—Joliet Book - Sta- 
a Co., 206 N. Chi- 


cee Reniatins Book 
Store 

Moline—Carlson 
417 15th St. 

Peoria—Jacquin & Co., 321 
Main Street 

Quincy — Halbach-Schroeder 


Co. 
Rockford — Ashton Dry 


Goods i 
Rock Island—The Stationery 
Shop, 118 Eighteenth St. 
Springfield—C 0 e Brothers 
Book Store, 5th & Monroe 
St. 


Brothers, 


Indiana 
Anderson—The Fair Depart- 
ment Store 
Evansville—The Party Shop, 
311 N. Second St. 
Gary—“Tribe of K,” Inc., 
676 Broadway 
Hammond—Summers _ Phar- 
macy, Hohman St., near 
State 
Indianapolis—The Kautz 
Stationery Co., 116 N. 
Pennsylvania St. 
Muncie—W. A. McNaughton 


Co. 

Richmond—Nicholson Bros.’ 
Book Shop, 729 Main St. 

South Bend—The Herr & 
Herr Co., 111 W. Washing- 
ton Ave. 

Terre Haute—A. Herz 


Iowa 


Burlington—John Boesch Co. 

Clinton—John D. Van Allen 
& Son, Inc., 5th Ave. & 

2nd St. 

Council Bluffs—Joe Smith & 

Davenport—E. M. White, 
406 Brady St. 

Des Moines—Younker Bros., 


Inc. 
Marshalltown—McBride & 
Will Drug Co., Corner 
Main & Center Sts. 
Ottumwa—Parks Drug Store, 
Corner Main & Court Sts. 
Waterloo—Warwick’s Book 


Store, 208 East 4th St. 
Kentucky 
Covington—The John R. 

Coppin Co., Madison & 


7th Avenues 
Louisville—W. K. Stewart 
Co., Inc., 425 S. 4th St. 
Paducah—Wilson’s Book 
Store, 306 Broadway 


Louisiana 


New Orleans—M ais on 
Blanche Co., Canal & 
Dauphine Sts. 


Maine 
Augusta—J. Frank Pierce 
tore 
Bangor, F. C. Cunningham, 
126 Main St. 
Lewiston—B. Peck Co. 
Portland—Loring, Short & 
Harmon, 474 Congress St. 
Maryland 
Baltimore—T h e Norman, 
Remington Co., 308 N. 
Charles St. 
Cureberland—White & Anke- 
ney, 16 No. Centre St. 
Massachusetts 
Attleboro—Allen’s Book & 
ny Store, 65 Park 


Boston—W. B. Clarke Co., 
26-28 Tremont St. 
Brockton—James Edgar Co. 
Fall River—R. A. McWhirr 
Co., 165-193 S. Main St. 
Fitchburg — The Morris 
Store, 15 Blossom St. 
Haverhill—Simonds & 
Adams, 42-54 Merrimack 


St. 
Holyoke—T he Fitzgerald 
— & Art Co., 196 High 


+e’ C. Prince & Son, 
Inc., 106-8 Merrimack St. 

Lynn—The R. S. Bauer Co., 
33 & 35 Central Square 

New Bedford—The Star 
Store 

Newburyport—T he Bon 
Marché, Pleasant St. 

North Adams—The Boston 
Store 

~:~ e_ecelioe McCallum 


& 
Pittsfield—T. Cooney, Jr., 
Miller Bldg. 
Somerville—G o rdon’s De- 
partment Store, Union Sq. 
Springfield—Meekins, Pack- 
ard & Wheat, Inc. 
Taunton—Peck-Leach Furni- 
ture Co., 37 Main St. 
Westfield—Joseph F. Gee- 
hern, Main St. 
Worcester—Denholm & 
McKay Co. 
Michigan 
Adrian—Swift’s Book Shop, 
24 Maumee St., East 
Alpena—C. R. Hawley 
Bay City—Wilton & Mack, 
208 Center Ave. 
Battle Creek—E. C. Fisher & 
Co., 12-14 Main St., West 
Detroit—John V. Sheehan 
& Co., 260-262 Woodward 


Ave. 
Flint—M. E. Carlton & Co., 
510 So. Saginaw St. 
Grand Rapids—E. Higgins 
Co., 138 Monroe Ave. 
Jackson—Hyndman & Way, 
Main & Mechanic Sts. 
Lansing—Dancer-Brogan’s 
Muskegon—Brundage | Drug 
34 W. Western Ave. 
Port Huron—The David 
MacTaggart Co.. 935 Mili- 
tary St. 
Saginaw—J. E. Anderson, 119 
S. Jefferson Ave. 





Minnesota 
Duluth—Boyce Drug § 
331 W. Superior St. 
Minneapolis—Edwin R. Wi 
liams Stationery Co,, 415 
Hennepin Ave. 
St. Paul—St. Paul Book Ex. 
change, 9 E. Sixth St. 
a a erty 
t. Louis—Buxton & Skinner 
Ptg. & Stat’y Co., 
N. 4thSt. J = 
Montana 
Billings—McDowell Co., 112 
North Broadway 
Butte—Post_ Office News 
Stand, 25 W. Park St. 
Helena—T he New York Store 
Missoula—The Office Supply 


Co. 

Nebraska 
Lincoln—Miller & Paine 
Omaha—J. L. Brandeis 
* rm gee 

eno—Mott Statione 
133 Virginia St. 7 
New Hampshire 
Manchester—G ood man’s 
Book Store, 25 Hanover St, 
New —"t. 
Atlantic City—R. T. Chap. 
man, 1404-1406 Atlantic 
Ave. 
Bayonne—Berkowitz_ Bros, 
Broadway & 20th St. 
Camden —Bleakly Bros, 
532-4 Federal Street 
Elizabeth—Goerke - Kirch 
Co., Broad & West Jersey 


Sts. 

Hoboken—The Lining Store, 
412-414 Washington St. 
Je rsey C ity — Perlmutters, 

175 Newark Ave. 
Newark—P. F. Mulligan, 
Inc., 927 Broad St. 
New Brunswick — W. R. 
Reed, 380 George St. 
Passaic —- Stemmerman 
Main and Jefferson 
Paterson—Quackenbush&Co, 
Perth Amboy—Albert Leon, 
Corner Smith & State Sts. 
Trenton—Clayton L. Traver. 
108 S. Broad St. 
New York 
Albany—J o h n_ Skinner’s 
Book Store, 44 N. Pearl St. 
a: nenlinaied Conover 


oO. 

Auburn—Irving S. Colwell, 
99 Genesee St. 

Binghamton—Hills, McLean 
& Haskins, Court & Che- 
nango Sts. 

Buffalo—The Wm. Hengerer 
Co., 457-471 Main St. 
Corning—L. T. Goodridge, 

18 E. Market St. 
Elmira — MacGreevy-Sleght- 
ne Co., 313 E. Water 


Ithtca—The Corner Book 
Stores, Taylor & Co. 
+. Vie rank 


ark 
>... ort—A. J. Laux Co, 
45 Pine St. 
Middletown—The Book 
Shop, 55 North Street 


Marvin 


For those who cannot go to one of these stores 




























ru 

. 
in R. Wil. 
Co, 415 


Book Ex. 
th St. * 


| 
& Skinner 
0.» 306-8 


1 Co., 112 


> News 
rk St. 

York Store 
ice Supply 


1 
Paine 
indeis 


mery Co,; 


hire 
dman’s 
anover St, 
2y 

T. Chap. 
Atlantic 


tz Bros, 
n St. 


est Jersey 


‘ing Store, 
rton St. 
‘rlmutters, 


Hengerer 
in St. 
xoodridge, 


-Sleght- 
Ee tf 


rer Book 
Co. 4 

Marvin 
Laux Co., 


Book iT 


Street 


e stores 





your city, listed below, and examine a set. 


Then when you KNOW that the Britannica will 
be useful to you ORDER AT ONCE. 


burgh—G eorge W. 
— 65-67 Water St. 
New York—Gimbel Brothers, 
32nd St., Broadway, 33rd 


- Scribner’s Sons, 597 
ifth Avenue 
sea Malkan, 42 Broad- 


way ; 
‘avara Falls—Niagara Dry 
a Co., Inc., 114-120 
Falls St. 
Ogdensburg—N a than 
Frank’s Sons Dept. Store 
Olean—The Cramer Lynch 


Plattsburgh—A. Sharron, 98- 
102 Margaret St. 
Poughkeepsie—L u c key; 
Platt & Co. 
Rochester—Scrantom, Wet- 
more & Co., 21-23 State St. 
Saratoga Springs—Robson & 


Adee 

Schenectady—The Wallace 
Company 

Troy—G. V. S. Quackenbush 


Utica—Grant’s Book Shop, 
127-9 Genesee St. 

Watertown—Sterling’s Book 
Shop, 111-113 Washington 


t. 
Yonkers—Biber Bres., Inc., 
46 Warburton Ave. 


North Carolina 


Charlotte—Brockmann 
& Co., 224 So. Tryon St. 
Raleigh—James E. Thiem, 

125 Fayetteville St. 
ee. W. Yates 


Ohio 


Alliance—Valentine’s Book & 
Wall Paper Store, 420 E. 
Main St. 

Ashtabula—Cook’s Drug & 
Book Store 

Cambridge—T h e Potter- 
Davis Co, 

Canton—The News Ex- 

223 Tuscarawas 


Cincinnati—Stewart & Kidd 
Co., 121 E. Fifth St. 

Cleveland—Book and Art Ex- 
change, Taylor Arcade 

Columbus—Green - Joyce, 
gaa Chestnut & High 


Dayton—Rike-Kumler Co., 
N. W. corner Main & Sec- 
ond Sts. 

East Liverpool—The Sloan- 
Buchan Co., 519-23 Wash- 
ington St. 

Elyria—Central Book Store 
Hamilton—The Forbes & 
Todd Co., 217 High St. 

Lima—The Deisel Co. 

Lorain—Eldred & Co., 534 
Broadway 

Middletown—Johnson Drug 
Co., 109 Third St. 

Newark—The A. L. Norton 

- Co., 26 Arcade 
uth—The Anderson 
Bros. Co, 


laa Herb & My- 


ers Co. 
Steubenville—The Hub 
Tole?o—Newcomer’s 
Store, 319 Summit 
Oklahoma 
Enid—E. H. Naylor 
Guthrie—Rucker-B urton 
Dry Goods Co. 
McAlester—McaAlester Book 
& Stationery Co., 110 E. 
Choctaw Ave. 
Tulsa—Vandever Dry Goods 
Co., 109-111 S. Main St. 
Oregon 
Portland—The J. K. Gill Co., 
Third & Alder Sts. 
Salem—H. W. & M. L. 
Meyers 
Pennsylvania 
Allentown—H. Leh & Co. 
Altoona—Bartle’s Stationery 
Store, 1327 11th Ave. 
Bradford—Barney Garbar- 


sky 

Butler—Eyth’s Book Store, 
103 So. Main St. 

Chester—Spencer Stationery 
Co., 523 Market St. 

Connellsville—P enn Office 
Supply Co., 113 W. Craw- 
ford Ave. 

Erie—T rask, Prescott & 
Richardson Co., Staté at 
9th St. 

Greensburg—A. E. Troutman 


Drug 


Harrisburg—Dives, Pomesoy 
& Stewart 


Lancaster—The Donovan 
Company 
a: ipa - D. O'Neil 
0. 
New Castle—New Castle Dry 
Goods Co 


Norristown—Warner’s Dept. 
Store 

Oil City—W. K. George, 224 
Seneca Street 

Philadelphia—G im be 1 
Brothers, 9th & Market 


Sts. 

Pittsburgh—Joseph Horne 
Co., Penn & 5th Ave. 

Pottstown—Chas. J. Custer, 
206 High St. 

Scranton—Hagen & Wagner 
Co., 5- Washington 
Ave. 

Shamokin—Bee Hive Dept. 
Store 

West Chester—Fath’s, 22 No. 
High St. 

Williamsport—H orace Y. 
Otto, Market Square Book 
Store 

York—Barnhart’s Book 
Store, 35 W. Market St. 


Rhode Island 
Newport—Carr’s, Daily 
News Bldg. y 
Pawtucket—A. A. Lupien, 

24 Broad St. 
Providence—The Boston 
Store, 239 Westminster St. 
Woonsocket—H arris 
Mowry’s 


South Carolina 
Charleston—Louis Cohen & 


Columbia—The_State Book 
Store, State Bldg. 
South Dakota 
Aberdeen — The Salisbury 
Book Store, Cor. Main St. 
& 3rd Ave. 
Sioux Falls—T h e Cataract 
Book & Stationery Co. 
_ Tennessee 
Memphis—Bry-Block Mer- 
cantile Co., Main St. & 
Jefferson Ave. 


Nashville — Presbyterian 
Book Store, 415 Church 
Se 

Texas 


Austin—Jno. E. Keller, 716 
Congress Ave. 
os: “ania Szafir & Son 


Dallas—Hargreaves Printing 
Co., 1012 Elm St. 

El Paso—Popular Dry Goods 
Co., Inc. 

Fort Worth—The Fair 

Galveston—Ohlendorf’s Book 
Store, 2015 Market St. 

Houston—Teolin Pillot Co., 
409 Main St. 

Waren age Co. 


tah 

Ogden—Bramwell Book & 
Stationery Store, 2362 
Washington Ave. 

Salt Lake City—Sunday 
School Union Book Store, 
44 East on South Temple 

Vermont 

Burlington—The W. G. Rey- 
nolds Co. 

Rutland—The Tuttle Co., 
11 & 13 Center St. 

Virginia 

Lynchburg—J. P. Bell Co., 
Inc., 816 Main St. 

Norfolk—William Freeman, 
304 Main St. ; 

eee S. Beckwith 


0. 
Washington 
Aberdeen—B e nson Office 
Supply Co., Wishkah & H 
Street 
Bellingham—E. T. Mathes 
Book Co., 110 W. Holly St. 
Everett—The Grand Leader 
Dry Goods Co. 
Seattle—Lowman & Hanford 
ge First Ave. & Cherry 
t 


Spokane—Kemp & Hebert 

Tacoma—Cole-Martin Co., 
926 Pacific Ave. 

= a Book 


00 
West Virginia 
Charleston—The S. Spencer 
Moore Co., 118 Capital St. 
Huntington—Zenner - Brad- 
shaw Co. 
Wheeling—Stone & Thomas 
isconsin 
Beloit—Cleveland’s, On the 
Bridge . 
Eau Claire—Eau Claire Book 
& Stationery Co. 


we print a ‘Reserve’? Order Form on next page. 


Fond du Lac—J. W. Burnton 
Pang ot 
reen — r08., 
223 N. Washin St. 
Janesville—Jas. Sutherland & 
Sons, 12S. Main St. 
Kenosha—C. H. Ernst & Co., 
271 Main St. 
Madison—U niversity Co- 
operative Co., 504-508 
PP St. Kru Drug 
arinette— er’s 
Store, 1904 Hall Ave. 
Milwaukee—G im be 1 
Brothers, Grand Ave., S. E. 
corner W. Water St. 
Oshkosh—Hurn’s Book Store, 
147 Main Street 
Racine—S. H. White, 504 
Monument Square 
Wausau—Winkelman’s Dept. 
Store 


++ 


Canada 

Brantford, Ont.—E. B. 
Crompton & Co., Ltd. 

Calgary, sito, & 
Kennedy, Ltd., 715 First 
St., West 

Edmonton, Alta.—A. H. Esch 
& Co., Ltd., Jasper Ave. 
at 104th St. 

Fort William, Ont.—Walker’s 
417-419 Victoria Ave. 

Halifax, N. S.—Nova Scotia 
Furnishing Co., Ltd., 72-76 
Barrington St. 

Hamilton, Ont—Robert 
Duncan & Co., James St. 
& Market Square 

Kingston, Ont.—The College 
Book Store, 160-162 Prin- 


cess St. 
Lethbridge, Aita.—The Red 
Cross Drug & Book Co., 


Ltd. 
London, Ont.—Hay’s Sta- 
tionery Store, 173 Dundas 


t. 
i Ne Que.—Goodwin’s, 
t 


Moose Jaw, Sask.—Robinson, 
McBean, Ltd. 

New Westminster, B. C.— 
New Westminster & Fraser 
Valley Dept. Store 

Ottawa, Ont.—James Ho 
= Sons, Ltd., 61-63 S 


t. 
Peterboro, Ont.—Trebilcock 
Bros., 417 George St. 
Quebec, _Que——John = E. 
— Reg’t’d, 11 St. John 
t. 
St. Catharines, Ont.— 
McLaren & Co., Ltd. 
Saskatoon, Sask .—J. F. 
Cairns 
Sherbrooke, Que. — Ansell’s 
Drug Store 
— N. S.—Crowell’s, 
td. 

Toronto—McAinsh & Co., 
Ltd., 4 to 12 College St. 
Vancouver, B. C.—O. B. 
Allan, Corner Granville & 

Pender Sts. 
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This 
Announces 


The END 
of the sale of the 
Encyclopaedia Britannica 
printed on genuine India paper 


If the publishers could get any more India paper, 
we could sell two or three hundred thousand more 
sets. BUT no more genuine India paper can be 
had because two important raw materials, flax from 
Belgium, Germany or Ireland, and hemp from 
Russia are unobtainable. Our stock of “Handy 
Volume” sets of the Britannica is so nearly exhausted, 
and we have received so many thousands of requests 
for full information about this work, that if you are 
considering ordering you must decide at once. 





We want you to make These who cannet go to one of these stores may use this 
" **Reserve’’ Order Form 
sure before ordering that 
you will find the Bri- Sears, Roebuck and Co. 
anni use Chicago, Ill. 
t ca useful to you. Please reserve me a set of the “Handy vena 
ore Encyclopaedia Britannica, printed on genuine Indie 
Therefore, a to the st paper. I enclose $1.00 as first payment. Send mean order 
in your town listed on the form which I agree to sign and return immediately. 
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~ Jf Our Stomachs 


Only Had Windows! 


By R. W. LOCKWOOD 


If our stomachs only had 
windows so that we could 
see and realize what happens 
in the struggle to digest some 
of the combinations of food 
we swallow, it is likely that 
our habits of eating would 
be revolutionized overnight. 

I believe that fully 90% 
of all sickness is caused by the inability of 
our digestive organs to cope with the food 
we ask them to assimilate. So ill-chosen 
are our daily foods that we not only fail 
many times to benefit by their brain and 
body-building elements, but are also unable 
to properly and regularly eliminate the 
waste. 

The dangerous body poisons which are 
formed as a consequence seep into the 
blood and gradually lower our efficiency, 
sap our vitality, and rush a great many of us 
to an early death. Eugene Christian, the 
noted food specialist, says the fact that the 
average American dies at 43 is due more 
to wrong food combinations than to any 
other cause. Acidity, fermentation and con- 
stipation are merely symptoms of serious 
ills that must naturally follow unless the 
cause is eliminated. 

This question of proper food combina- 
tions is the most important in the field of 
eating. Very often one food of great value 
in itself, when eaten in combination with 
another equally good food, produces a 
chemical reaction in the stomach, and lit- 
erally explodes. Is it any wonder then that 
so few of us are more than 50% efficient 
in our daily lives, that we accomplish just 
about one-half the tasks which we set out 
to do, and see so many of our fine ambi- 
tions crumble to dust? 

But just as wrong food combinations 
cause sickness, so do right combinations 
prevent and correct it by removing the 
cause. If we will give Nature half a chance, 
she will do her share towards producing 








EUGENE CHRISTIAN 


the results for which we are striving, as 
Eugene Christian is proving for hundreds 
of people to-day—and as he proved in his 
own Case. | 

Twenty years ago Eugene Christian was 
at death’s door; for several years previ- 
ous he had suffered all the agonies of 
acute stomach and intestinal troubles, until 
his doctors—among them some of the most 
noted specialists in the country—gave him 
up to die. As a last resort, he commenced 
to study the food question himself. As a 
result of what he learned, he succeeded 
in literally eating his way back to health 
without drugs or medicines of any kind, 
and in a remarkably short space of time. 

Eugene Christian is to-day nearly sixty 
years old—or shall I say young? For he 
has more vitality, more ginger, more phys- 
ical endurance than most youngsters in 
their teens. For almost fifteen years he has 
not had even so much as a cold. 

To-day Eugene Christian is teaching hun- 
dreds of other men and women how to eat 
their way to buoyant health and increased 
energy by properly combining and propor- 
tioning their every-day foods, and entirely 
without the use of medicine. An interest- 
ing feature of Christian’s work is the fact 
that you can secure the foods he recom- 
mends at any store or out of any garden. 
No special or patented foods are required. 

I have been told that a number of wealthy 
people who have gone to him after every- 
thing else had failed have been so happy 
at their complete restoration to health 
through his simple suggestions that they 
have voluntarily sent him checks for from 
$500 to $1,000 in addition to his regular 
charge. 

So much interest has been displayed 
throughout the country in the results of 
corrective eating that Eugene Christian has 
written a set of 24 Little Lessons for the 
use of the thousands of people unable to 
call at his office. 
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These Little Lessons, which are sent for 
examination to any one on request, contain 
the boiled down experience of Eugene 
Christian’s twenty years’ study of foods 
and their relation to health and efficiency, 
and give actual menus covering every con- 
dition of health and sickness, for every age 
and for all seasons, climates, and occupa- 
tions. 

The letters received by Eugene Christian 
from users of these lessons telling their ex- 
periences with Corrective Eating are as 
startling as they are full of interest. 

Just the other day he received a letter 
from Mr. I. J. Ayres, head of an insurance 
agency in Hutchins, Texas, who wrote: 
“My health began to fail about one year 
ago. Up to this time I had enjoyed rea- 
sonably good health all my life—am 58 
years old. I had, however, been troubled 
with constipation nearly all my life. My 
health grew worse and I lost in weight 
from 140 to 120 pounds. When I began 
using the Little Lessons I began to improve 
from the first, and now for months I have 
felt better than I have for years past, and 
am completely cured of constipation. My 
restoration to health is due to the Little 
Lessons in Scientific Eating.” 

Another letter of interest just received is 
from a prominent Manchester, New Hamp- 
shire, man. He writes: ‘‘At the time I sent 
for the Little Lessons I was troubled with 
a very bad acid stomach, fermentation, etc. 
My stomach pained me as badly as any 
ulcerated tooth. After receiving them (the 
lessons) I followed directions and in about 
ten days the pain grew less. In two weeks 
I was free from pain. Gradually I grew 
stronger, also gaining weight. Weight was 
112—now 130. Last June it was an effort 
for me to walk one mile. Since last Novem- 
ber I have been in the woods almost daily 
hunting and walking from four to fifteen 
miles per day.”’ And he says “‘the lessons 
did it.” 

Another interesting letter is from the 
head of a manufacturing concern in Fill- 
more, New York, who writes: “I was 
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troubled with fermentation and ¢ 


: onstipa- 
tion, had to take something every davas 


move my bowels, my weight was normal 


but I had no strength. I followed your 
directions and am much better. Do not 
take any laxatives—bowels move every day 
and am much stronger.” 

These are only a few, but they are typical 
of letters that come almost every day from 
users of the Little Lessons, and the message 
is always the same. . As one woman writes: 
“Corrective Eating has relieved me of much 
suffering—in fact, I think it has saved my 
life, for which I am so grateful.”” And then 
she tells the whole story of how after every- 
thing else had failed and she was growing 
worse each day the Little Lessons showed 
her the way to health and strength. 

Truly these lessons are doing a remark- 
able work in putting Eugene Christian's 
scientific knowledge of food in the hands 
of so many thousands of sufferers through- 
out the country. 


With these lessons at hand it is just as 
though you were in personal contact with 
this great food specialist, because every 
point is so thoroughly covered and so 
clearly explained that you can scarcely 
think of a question which isn’t answered. 
You can start eating the very things that 
will help to produce the increased physical 
and mental energy which you are seeking 
the day you receive the lessons. And you 
are quite likely to feel some results after 
your very first balanced meal. 





If you would like to examine the 24 Little 
Lessons in Corrective Eating, simply write 
the Corrective Eating Society, Inc., Dept. 
66, 450 Fourth Avenue, New York City. 
It is not necessary to enclose any money 
with your request. Merely ask to have the ° 
lessons mailed for five days’ trial with the 
understanding that you will either send the 
small price asked, $3, or remail the books. 
Merely clip out and mail the following form 
instead of writing a letter, as this is a copy 
of the official blank adopted by the Society 
and will be honored at once. 


a Se 


Dept. 66, 450 Fourth Avenue, New York City 


You may mail me the “Lessons in Corrective Eating” for examination. 


Five days after I receive 


them I will either send you $3 (full payment) or remail them to you. 
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How | Have Made 
Poor Men Rich 


What I Have Done to Increase Men’s Earnings 
by Hundreds of Thousands of Dollars 








By P. O. W. 


T HAS been my privilege to have made 

several men rich. Men who had been 
kicked and cuffed around by fate came to 
me almost without a dollar and are to-day 
in position to purchase all the good things 
of life. Old men have come to me when 
the world had classed them among life’s 
tragedies and I have helped put them on 
their feet—so they can now enjoy their 
remaining years in comfort. Young men 
just out of their teens—clerks, bookkeepers, 
laborers, who felt that they were unlucky 
—that they had no future—that they 
would be plodders all their lives—have 
come to me with their troubles and I have 
taken great pleasure in being of service to 
them. 
I am anxious to be of help to others—I 
believe it is really my duty to humanity 
that I make mention of the methods 
through which I have accomplished so 
much. 
Every millionaire has his own pet secret 
of achievement. Thomas A. Edison main- 
tains that success is made up of two per 
cent inspiration and ninety-eight per cent 
perspiration. Andrew Carnegie has said 
that success in life depends upon forming 
the habit of thrift—saving money. Others 
tell us to prepare for the job ahead. And 
so it goes—every big man has his own 
particular formula for success. Mine, how- 
ever, is different from any that I have 


ever heard of. Yet, it is so simple that 
anyone can put it into practice almost at 
once and the results, as I shall show later, 
are almost miraculous. 

In formulating my recipe for success I have 
taken into consideration what I learned 
from the thousands of men who have come 
to me. I believe I know what holds most 
men back. I believe I know what produces 
winners in the race for success. I am not 
propounding theories—instead, I am stat- 
ing actual, indisputable facts based upon 
real-life experiences. 

The one outstanding conclusion I have 
come to is that practically every living 
man has within himself every money- 
making quality—save one. I have found 
that most men have ideas—money-making 
ideas which they cannot at once use, but 
which they are planning to use ‘‘when the 
right time comes.” I have found that 
most men are ambitious—eager and anxious 
to get ahead. And I have found that most 
men are gifted with brains enough to make 
good when the right chance presents itself. 
Why is it then, that though we all possess 
practically every success quality, not more 
than one in ten thousand succeeds in a big 
way? The answer is simple. Most men 
are afraid—of themselves, of others, of 
things. They have brilliant ideas but they 
haven’t the force of will to put them over. 
If they need money to go into business for 
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themselves, they are easily beaten in their 
efforts to get it. If they want more pay, 
they wait patiently for a little increase. 
If they have an important decision to make, 
they flounder around on the sea of uncer- 
tainty. They are fighting for success without 
the help of man’s greatest 
asset—a strong, inflexible, 
indomitable will. 

Let me cite a few instances 
to show what a strong will 
has meant to others: 
William F. Kay of San 
Francisco was out of a job, 
had, in fact, been out of 
work for some time. I 
came to him on the 13th of 
February when he was as 
deeply imbedded in gloom 
as he had ever been in his 
life. He was discouraged, 
disheartened, sick at heart. 
In a few moments’ talk, 
however, I showed him 
how to focus his energies 
instead of scattering them. 
Three days later he secured a position 
which he says he certainly wouldn’t have 
even applied for previous to our conversa- 
tion. He feels that the methods he used in 
securing his position can be applied in 
securing practically anything else he desires! 
Allen H. Vance of Delanco, N. J., says that 
the hints I gave him will gain him a position 
paying him $5,000 a year, whereas now he is 
only getting $1,000. Mr. C. Struble of 
Sandusky, Ohio, closed a $2000 deal shortly 
after I came to him. J. H. Lane of Rich- 
mond, Va., a life insurance agent, immedi- 
ately went out and earned $300 after my 
visit with him. A famous efficiency engi- 
neer—a nationally known figure—says that 
he would not take $3000 for the information 
I gave him. He adds that a young man to 
whom he recommended me has increased 
his earnings just about 800% during the 
past year. 

Mr. H. D. Ferguson of Hot Springs, Ark., 
increased his earnings from $40 to $90 a 
week in a remarkably short space of time 
after he began the study of the suggestions 
I gave him. But the most remarkable case 
of all is that of a young man who, three 
years ago was earning $30 a week, and who 
now is worth $200,000 and increasing his 
fortune at the vate of $1000 a week. He 
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attributes his success to my help, 
Perhaps you will wonder who I am. It will 
surprise you to know that I am not an 
individual—but a book—‘‘Power of Will.” 
I was written by Professor Frank Channing 
Haddock, a scientist whose name ranks 
with those of James, Berg. 
son and Royce. Professor 
Haddock proved that will 
power can be developed 
just as easily as the mus. 
cles of the arm—by intellj- 
gent exercise, and he was 
able to set down the very 
methods by which anyone 
can develop the will, mak- 
ing it a bigger, stronger 
force each day. 
My publishers will gladly lend 
me to anyone for five days. It 
is not necessary to send any 
money in advance. Let me 
come into your home—let me 
talk to you as I have spoken to 
so many thousands of others, 
Then, if you are satisfied with 
what I tell you, send only $3 to 
the publisher. If not, merely 
send me back and you will owe nothing. When you 
receive me for examination, let me tell you about 
the law of great thinking—let me show you how to 
develop analytical power—how to perfectly con- 
centrate on any subject—how to guard against errors 
in thought—how to drive from the mind unwelcome 
thoughts—how to develop fearlessness—how to use 
the mind in sickness—how to acquire a dominating 
personality. 

I am only a book, so a few doubters may scoff at the 
idea of my being able to help them. But the great 
mass of intelligent men and women will at least 
investigate for themselves by sending for me on 
approval. Over 200,000 people have read me and 
have praised me to the skies. Men like Supreme 
Court Justice Parker, Wu Ting Fang, ex-U. S$. 
Chinese Ambassador; Lieut.-Governor McKelvie of 
Nebraska, Asst. Postmaster-General Britt, General 
Manager Christeson of Wells Fargo Express Co., 
E. St. Elmo Lewis, Governor Arthur Capper of 
Kansas, and thousands of others, equally prominent, 
have read me and have said that I am the book 
every young man and every old man, who wants 
to succeed, should have. 

As a first step in will training, mail the coupon below, 
NOW—addressing it to the Pelton Publishing Com- 
pany, 14-K Wilcox Block, Meriden, Conn., or just 
copy it on a postal card, or a letter. 


PELTON PUBLISHING COMPANY 
14-K Wilcox Block, Meriden, Conn. 


I will examine a copy of ‘‘Power of Will’ at your 
risk. I agree to remit $3 or remail the book in 5 days. 
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You know that one-third of the low 
grade fuel incommon use does not vapor- 
ize easily and goes to the engine as glob- 
ules of raw gasoline, which simply 
burns, forms carbon deposits and reduces 
the working efficiency of the engine. 

This condition prevents you from mak- 
ing the big hills, from starting easily and 
quickly, and from getting the maximum 
power from your car. 


A Money Saver 


By spreading the fuel into a very thin 
vapor-spray, the Eclipse Vaporizer gives 
more rapid and complete vaporization 
and greater homogeneity of the final 
mixture. The air and gasoline are thor- 
oughly mixed, thereby giving a perfectly 
combustible charge for the engine. This 
zy increased power and economizes on 
uel. 


Increase Power 


You can take the heavy grades with 
greater ease, hold your own against the 
motorist who attempts to pass you on 
the road and maintain a_ smoother, 
quieter motor, that can be slowed down 
on high gear to three miles an hour with- 
out bucking. 





LIVE 
DEALERS 


WANTED 


The Eclipse Vaporizer is positively the 
fastest-selling automobile accessory on the 
market today. Sells more easily than any- 
thing of its kind ever introduced. Dealers 
everywhere are putting them in. Remem- 
ber, it is attached in a jiffy. with no other 
tool than a wrench—no boring necessary, 
no mutilation of car. Wrte for dealer 
Proposition at once. as 











our 


Simple Device—Easily Attached 


* The Eclipse Vaporizer is extremely simple, 
no boring necessary; no mutilation of car; 
out of sight all the time; never needs atten- 
tion; lasts forever. Nothing to get out of 
order, nothing complicated, just a special 
patented copper cone, which can be installed 
on any engine in a jiffy. But what a differ- 
ence it does make in the operation of the car! 
What a saving of expense! What a help to 
efficiency! And there is positively no danger 
of back-fire! The Eclipse Vaporizer will 
enhance every merit the motor possesses. 
It is a necessary auxiliary to the complete 
efficiency of every gasoline carburetor. 

And not alone is its use confined to the 
pleasure car—it is a device equally as im- 
portant to the efficient working of gasoline 
power engines of contractors, builders and 
farmers; to motor boats and motor trucks. 

Think what 25 per cent more power would 
mean to your motor truck’s hauling ability; 
to the speed of your motor boat and to the 
big saving on a contracting job! 

Figure it out and put the question squarely 
up to yourself: Can YOU afford to let 
$3.50 stand between you and a saving of 
25 per cent in gasoline and a GAINING of 
25 per cent in your motor’s power, especially 
when you can get the Eclipse Vaporizer on 
SIXTY DAYS TRIAL? 


60 Days Trial—Money Back 
If Not Satisfied 


We want you to know from your own 
experience just what a remarkable aid the 
Eclipse Vaporizer is; to actually test it under 
your own peculiar conditions; to put your 
Eclipse Vaporizer equipped car against the 





Eclipse Machine Co. 
Elmira, N. Y. 


Manufacturers of 
Eclipse-Bendix Drive—Used on 150 
Different Standard Automobiles 
Eclipse Free Engine Clutches for 

otorcycles 
Eclipse Hubs and Brakes for Bicycles 
and Motorcycles 


Morrow Bicycle Coaster Brake 


on’t Feed - 


Motor 


aw Gasoline! 


Stop That Waste—Save 
25% Gasoline and Add 
25% Power. 
Carburetor Attachment 
Does the Trick 


60 Day Trial Offer 


A Simple 


steepest hills and on the fastest stretch of 
road you know of, and in that manner thor- 
oughly test it for gasoline consumption, 
increased power and speed. Keep your eye 
on the speedometer the while! 

We are so sure of the results you will get 
—that we are making the biggest trial offer 
for an accessory we ever heard of. We are 
not offering you a 3-day or 10-day examina- 
tion; what we are offering you is a full 60-day 
trial. Place the Eclipse Vaporizer right on 
your car (anybody can do it), run it day and 
night, in rain or fine weather, mud or sand, 
up hill or down—in fact anywhere a car can 
go, and if at the end of 60 days you don’t 
think it has saved many times its initial 
cost—send it back and we will return your 
money. 


Over a Hundred Thousand 
Satisfied Users 


Everywhere—from the Atlantic to the 
Pacific—thousands and thousands of gaso- 
line motors are equipped with this amazing 
device, and every buyer of one invariably 
recommends others to buy one; and so all 
over the land enormous quantities of gasoline 
are being saved and increased efficiency is 
being given to motors. 


Order One Now 


Tear out the coupon right now. enclose 
$3.50 with the distinct understanding that 
if the Eclipse Vaporizer does not give the 
results we claim for it that you will get 
your money back on request. Remember, 
your $3.50 is only DEPOSITED with us 
and is returnable on demand. Send us the 
coupon and remittance N-O-W. 





Eclipse Machine Co., 
Dept. A. Elmira, N. Y. 


Enclosed find $3.50 in full payment for 
one Eclipse Vaporizer—with the distinct 
understanding that you guarantee it to 
save 25 per cent in gasoline and add 25 per 
cent power to my motor, and refund my 
deposit of $3.50 if I return your device 
within 60 days. 

I use a .. 
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OIL BANKING 


How shrewd motorcyclists save money 


When most motorcyclists 
were novices, strong words 
made strong impressions. 


But today the roads are 
toured by thousands of veter- 
ans. These veterans have 
learned how to test words. 
They know how to prove or 
disprove claims. 


If you are a veteran you 
know this: An oil that burns 
up rapidly or breaks down 
quickly cannot be really 
cheap. Though it may be 
low-priced by the gallon, it is 
bound to prove high-priced 
by the mile. 


You know that a wrong- 
bodied oil raises your gas 


When writing to Advertisers please mention Popular Science Monthly 


consumption. Instead of 
saving your oil pennies it 
eats up your gas dollars. 


You know that wear-and- 
tear on the metal parts 
means, some day, a_ heavy 
bill which the low price per- 
gallon can never wipe out. 


In recent years no oils 
‘have made such steady prog- 
ress toward a dominant 
place in the market as- 
Gargoyle Mobiloils. 


Why P 


Because now-a-days ex- 
perienced motorcyclists 
have learned that gasoline 
saving depends largely on 
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thorough piston-ring seal—they 
know that the piston-ring seal 
depends solely on the body and 
character of their lubricating 
oil. 


Because the experienced mo- 
torcyclist knows that an oil 
which uses up rapidly is not 
lubricating properly. 


Because the experienced motor- 
cyclist of today knows that the 
higher price per gallon of Gargoyle 
Mobiloils means a lower cost per mile 
in operating expense. 


Write for new 56-page booklet containing 
complete discussion of your lubrication prob- 
lems and Complete Charts of Recommenda- 
tions for Automobiles, Motorcycles, Tractors 
and Marine Engines. 





mt 
Mobiloils 


In buying Gargoyle Mobiloils from your dealer, it is 
safest to purchase in original packages. Look for the 
red Gargoyle on the container. If the dealer has not 
the grade specified for your motorcycle, kindly write 
our nearest branch, giving dealer’s name and address. 


VACUUM OIL COMPANY 
Rochester, N. Y., U.S. A. 


Specialists in the manufacture of high-grade lubricants for 
every class of machinery. Obtainable 
everywhere in the world. 


° Detroit New York Philadelphia Minneapolis 
y ern ‘onl Boston Chicago Indianapolis Pittsburgh 
* Kansas City, Kan. Des Moines 
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Correct Motorcycle Lubrication 


Explanation: The four grades of Gar- 
goyle Mobiloils for engine lubrication, 
purified.to remove free carbon, are: 


Gargoyle Mobiloil ‘‘A’’ 
Gargoyle Mobiloil ‘‘B’”’ 
Gargoyle Mobiloil ‘‘E’’ 
Gargoyle Mobiloil ‘‘Arctic’’ 


In the Chart below, the letter opposite 
the motorcycle indicates the grade of 
Gargoyle Mobiloils that should be used. 
For example, “A”? means Gargoyle Mo- 
biloil “A,” “‘Arc” means Gargoyle Mo- 
biloil “Arctic,” etc. For all motorcycle 
transmissions usé Gargoyle Mobiloil 
“C.” The recommendations cover all 
models of the same make, unless other- 
wise noted. 
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$7.50 is the Price of a 
Set of 12 American 
Hammered Piston Rings 


Install a set of these rings in your car 
and these are the results we guarantee:— 


107% to 30% more power on 
25% to 50% less gasoline and 
90% to 75% less oil consumption 


No more Carbon. No more Spark Plug Trouble. No more 
Smoking. Prevent cylinders from getting out of true and save 
the cost of reboring. 


American Hammered Piston Rings add _ new force, new vitality to a 
Ford Motor because the permanent tension of these rings has been ob- 
tained through a Hammering Process with Ball Pointed Hammers. 
The only process in existence which will absolutely guarantee the 
Original strength and tension of the piston ring during the Life of the 
Motor. Thus ensuring Economical Performance Always. 


THEY’RE A NECESSITY WARNING ! 


PE A LAUR American Hammered Piston Rings are madeof 
One Piece. Do not use Piston Rings of more 
than one piece. If you want to know why write 
us and we'll be glad to tell you the reason. If 
you have trouble with your engine Write Us 
before you install any other piston rings. Wecan 
help you and give you some valuable advice. We 
will help you get greater service at less cost and 
the maximum of pleasure from your car. 
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FORD 


A HIGH POWERED CAR | : 















What We Prove 


AMERICAN HAMMERED 
PISTON RINGS are simple in 
construction and positive in per- 
formance. They are easy to in- 
stall. They will increase the 
power of any motor from 10% to 
30% on 25% to 50% less gasoline 
and 50% to 75% less oil. There 
will be no carbon deposit, no 
more spark plug trouble and your 
cylinders cannot possibly get out 
of true. Your motor will run 
smoother, and quieter, and take 
hills on high that you were unable 
to negotiate before you installed 
these rings. These are strong 
claims—but we prove them to 
your entire satisfaction or we 
refund the purchase price. You 
have ONE WHOLE YEAR IN 
which to satisfy yourself. 


Here’s the Proof 


The proof of these WONDER 
RINGS is best demonstrated by 
ACTUAL USE. Our claims are 
established when we say that 
every Pierce-Arrow, Chalmers, 
Winton, Mercer, Stearns, Lozier, 
International, White, Kelly- 
Springfield,and other makes of au- 
tomobiles and motor-trucks ARE 
EQUIPPED WITH AMERI- 
CAN HAMMERED 
PISTON RINGS. 
These rings are 
STANDARD 
EQUIPMENT. And 
for these automobile 
manufacturers there 
is no BETTER PIS- 
TON ON THE 
MARKET. 





AMERICAN HAMMERED PISTON RINGS 





Used exclusively by 
Pierce - Arrow, Chalmers, 
Winton, Mercer, Stearns, 
White,Lozier, Internation- 
al, Kelly-Springfield, 
Stegeman. 











Money Back Guarantee 

Buy a set of AMERI- 
CAN HAMMERED PIS- 
TON RINGS for your 
Ford from your garage or 
accessory Dealer. If they 


can’t supply you send us 


$7.50 in check or money 
order and we will mail you 
a set. If desired set will 
be sent C. O. D. Hf, 
within one year after in- 
stalling these rings in your 
car you are not satisfied 
with results, send rings 
back to us and your money 
will be refunded. This 
guarantee applies to all 
AMERICAN HAM- 
MERED PISTON RINGS 
—no matter what make 


car you buy them for. 





pa NOTE THE BALI-POINT HAMMER MARKS __ 








You Need These Rings 
on Your Ford 

Any Piston Ring that is used 
on such cars and trucks as Pierce- 
Arrow, Chalmers, Winton, 
Stearns, Lozier, Mercer, White, 
Kelly-Springfield, International 
and which is guaranteed ab- 
solutely to give your FORD* 
motor 10% to 30% more power 
on 25% to 50% less gasoline and 
50% to 75% less oil is sure to 
save you money. INSTALL 
THESE RINGS immediately 
and get more service at less cost 
from your FORD. 


We Want Agents and 
Dealers 

We want LIVE WIRE repre- 
sentatives to handle AMERI- 
CAN HAMMERED PISTON 
RINGS in exclusive territory. 
You have the benefit of National 
Advertising to back you up, 
plus the recommendation of 
Pierce-Arrow, Chalmers, Win- 
ton, Mercer, Stearns, Lozier, 
International, White, Kelly- 
Springfield and others. This is 
the best and foremost piston 
ring proposition on 
the market today 
and you should lose 
no time in getting 
in touch with us if 
you mean BUSI- 
NESS. Write’ us 
now for full partic- 
ulars. 





Illustrated Booklets, ‘‘The Soul of the Motor’ and the “Story of the Magic Ring’’ Sent Free 





AMERICAN PISTON RING COMPAN 


906 So. 11th Street, 
NEWARK, N. J. 
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Scientific study coupled with practical | 
manufacturing methods— this is the 


basisof the MAZDA Service thathelps 
lamp-makers produce better lamps, 














“Not the name of a thing, but the mark of a service’’ 








The Meaning of MAZDA: 


MAZDA is the trademark of a world-wide service to certain lam MAZDA Service is centered in the Research Laboratories of the 
manufacturers. Its purpose is to collect and select csediiowan General Electric Company at Schenectady, New York. The 
ctical information concerning progress and developments in mark MAZDAcanappearonly onlamps which meet the standards 
the art of incandescent lamp eubaiadog andtodistributethis | of MAZDA Service. It is thus an assurance of quality. This 
information to the companies entitled to receive this Service. trademark is the property of the General Electric Company. 





(jG) RESEARCH LABORATORIES OF GENERAL ELECTRIC COMPANY 
: 4638 
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The Armies of the World Use 
the Gillette Safety Razor 


AR is the a test of any ar- 
ticle of utility. The soldier’s 
kit is reduced to actual necessities. 


You can’t imagine a soldier carry- 
ing ’round a strop and hone. 


The official Army Regulations of 
all Countries now call for a clean 
shave. " 


And beyond all question the Gil- 
lette is the Razor of the Great War— 
of all the Armies, on all Fronts. 


Gillette Razors and Blades have gone abroad 
in a continuous stream of shipments from this 
Country by thousands, by 
hundreds of thousands and 
by millions! 


<- 


If You Live in Canada—write 
the Gillette Safety Razor Com- 
pany of Canada, Ltd., 73 St. 
Alexander St., Montreal, for 
Canadian Catalogue and Prices. 


Milady Décolleté is the dainiy 
little Gillette used by the well- 
groomed woman to keep the 
underarm white and smooth. 


NTo-ba tel -}-Jh is 















One recent shipment was 80,000 Razors and 
600,000 dozen Blades. 


They’ve gone by Atlantic Passenger Steamers 
—by Freight—by International Parcels Post. 
By first-class registered mail and they’ve gone as 
personal baggage with passengers. 


They’ve gone by Pacific Steamers to Japan 
and through Manchuria, then via the Trans- 
Siberian Railway to Russia. 


Isn’t there a lesson in this for every man in 
America who has not yet adopted the Gillette? 


There are thousands of young men just coming 
to shaving age. The Gillette will help them to 
form good habits —the saving of small sums that 
count up to big ones—the habit of getting 
started on time—of doing a 
thing perfectly in the quickest 
way with the fewest motions. 


<> 


Write for the New Gillette 
Catalogue. See the thirty styles 
of Gillette Safety Razors, $5 to 
$50. 





GILLETTE SAFETY RAZOR 
COMPANY 


Boston, U.S.A. 


NO HONING 
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Our Felicitations 


to the members of the Electrical Industry 

attending the Fortieth Convention which 

has been held during the thirty years of 
the organization of the 


National Electric Light 


Association 


Coming on the thirty-fifth anniversary 
of the organization of this country s first 
underground Central Station system, the 
Convention will give evidence afresh of 
the untiring efforts of the men and women 
who have accomplished the great achieve~ 
ments of the electrical industry of the 


United States 


The New York Edison Company 


At Your Service 


General Offices: Irving Place & 15th St., New York City 
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G zorm-rossep and battered, helpless 
in a raging sea, the crew unable to launch 
a boat —such was the plight of the freighter, 
Pio IX, on the night of December 5, 1916. 


And here might come the tragic end of this story, but for Antonio 
Oliver, one of the crew. He remembered the Eveready DAYLO* 
in his bunk; strapped it to his wrist and with ten of his comrades 
went overboard, clinging desperately to a ship’s raft. 


Gleaming like a lone star, the light from Oliver’s Eveready DAYLO* 
attracted the attention of the §. S. Buenos Aires. After several fail- 
ures a boat was launched and help sent to the exhausted crew. ‘Thus 
were the lives of eleven men saved by the light that did not fail— 
Eveready DAYLO.* 


There are times in everyone’s life when a dependable pocket light is 
invaluable. Get your Eveready DAYLO* today. Prices from 75 
cents up. Dealers everywhere. 


AMERICAN EVER READY WORKS 
of National Carbon Co. Long Island City 
Canadian National Carbon Co., Limited, Toronto 


*DAYLO is the winning name in our $3000 contest. We paid 
$3000 to each of the four contestants who submitted this word. 


5 " The light that says 
“Shere it is! 


= 
ees other lights fail 








EEE 





Don’t ask for a ‘‘flashlight’’—get an Eveready DAYLO 




















when the fuse blows 
and all lights go out 


when the car stalls on 
a dark road and the 
trouble must be lo- 
cated 


when uncanny scratch- 
ing in an unused room 
awakes you 


when someone rings 
your door-bell in the 
middle of the night 


when a storm breaks at 
2 A.M. and the win- 
dows must be closed 


when it’s too dark to 
see your way from the 
house to the garage 


when a strange noise 
in the bushes near the 
porch alarms you 


when the baby cries in 
the night 
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~ The “Gam 
World is Yours Wee 
(Military Districts Excepted) ES | 


Go where you will— Take what you 
please—Everything of Beauty and Cur- 
rent Interest belongs to you—If you take 
it with one of the 


‘Take home the model that pleases you. Put 
it to every test. If it is not the camera for 
you—back it goes and you get your money 


Ask your dealer to show you the different Models or 
write today for the Free Seneca Catalog. 


SENECA CAMERA MFG. COMPANY — 
185 State Street, Rochester ss 
, New York ieee 


ea ad 


Send Free 
Catalog 


\¥ 
New 2C Size \e 
Seneca Folding $ ‘an 
Scout For 2%x 4% Pictures 10 Le 
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ES, Rinex Soles are better than leather. They iook just 
as well, are much more comfortable and wear decidedly 
longer. You'll never go back to leather soles once you wear 
Rinex.” Sole leather, at its best, cannot compete nor compare 
with Rinex as a sole material. Here is the synthetic product 
of the world’s largest rubber manufacturer, conceived and 
manufactured for one specific purpose—shoe-soles. 


Rinex requires no breaking in. It is comfortable from the 
very beginning. It imparts the spring and swing of youth to 
all who wear Rinexed shoes. Rinex Soles enjoy many other 
advantages that will be apparent at a glance. ¥ 


Next pair of shoes you buy, whether for yourself or any other 
member of the family, tell the clerk you want Rinex Soles. Next 
pair of shoes you havere-soledtelltherepairmanthesamething. 


The genuine have ‘“‘RINEX SOLE” stamped 
in the shank. Always look for this name. 


United States Rubber Company 


Sole and Heel Department, 1790 Broadway, New York 
60 High Street, Boston 





In black, white and tan at first-class 
shoe-stores and repair-shops. 











Soles 
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Foster 
Friction 
Plug 
Prevents 

Slipping | 















Go along as you please on 


cATS PAW 


CUSHION 


RUBBER HEELS 


Stop—start !—wind in and out the maze of 
trafiic—quickly—sure-footedly. 





Slipping is the biggest danger in your daily life. 
When your brain says, “slow down” or “step 
lively” there must be no foot-treachery. 


Good news, friends! The same Cat’s Paws that 
ease your steps make walking safe. That 
Foster Friction Plug is the reason. 





Do you have weak arches? — : ; : 

Then you need the Foster Cat’s Paws contain no dirt-carrying holes, and they 
noe ear gfe ag li cost no more than the ordinary kind. 
where needed. Especially 








valuable to policemen, 50 cts. altached— White, Tan & Gray. 

motormen, conductors, For Men, Women and Children. 

floor walker _— all who 

are on their feet a great 

deal. 75c attached of FOSTER RUBBER Co. F 

our dealer—or sent post- 

ete upon receipt of 50c. 10S Federal Street - - Boston, Mass. 


and outline of your heel. a 
Originators and Patentees of the Foster 


Friction Plug which prevents slipping. 
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This IS the Life! | 
Motorcycling is just motorcycling until you yourself start the motor, get in the saddle, ad- 


vance the gas, and gently engage the clutch. An instant—then the supreme thrill of 
feeling, for the first time, the quick responsiveness to your every touch of the 1917 


Srdian Motocycle 


With Powerplus Motor 


Away you go—through cities and towns, up hills, into valleys—wherever you want to go 


—beneath you a motorcycle built for greatest duty and almost human in its faithful, 
constant fulfillment of that duty. 


Pictures galore and entertaining description of Indian Powerplus in the 1917 Indian Catalog. Send for it. 


Makers also of the 1917 Indian Light Twin Motorcycle, Side 
Car, Electrically Equipped Bicycle and ten other model Bicycles. 


HENDEE MANUFACTURING CO., 844 State Street, Springfield, Mass. 


(Largest Motorcycle Manufacturers in the World) 
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How To Make Th 


Electrical 





ings 


Complete Directions For Building Over 100 Pieces 
of Electrical Apparatus, Together With 
a Series of Experiments 


A Workshop Manual for the student or experimenter showing the construc- 
tion of everything electrical, from a simple battery cell to an electric starter for 
a balky horse. Shows you how to make such useful household appliances as 
Motors, Electric Toasters, Stoves, Clocks, Bell Transformers, Immersion Water 
Heater, Soldering Iron, etc., in addition to a wide range of new and novel devices 
that every experimenter would like to know how to make. 


No other work contains in such compact form as many up-to-date designs 
of apparatus that can be made by the experimenter of ordinary ability. Only 
ordinary tools are required to do the work. 


Contains Complete Information on the Following Subjects 


To Take Your Photograph. Photographing Birds. Fir- 
ing Flashlights Electrically. Homemade Device for Print- 
ing Pictures. Ruby Lamp for Dark Room. Construction 
of a Dry Cell. Homemade Battery. Gravity Battery. 
Crow Foot Gravity Battery. Closed Circuit Cell. Bichro- 
mate Cell. Storage Batteries. Adjustable Water Rheo- 
stat. A Simple Magnet Motor. How to Build a Simple 
Electric Motor. Miniature Alternating Current Motor. 
Construction of a Laminated Motor. How to Build a 1-8 
Horsepower Motor Without Castings. Simple Controller 
for Toy Motors. How to Vary Power from Dry Cell Set. 
How to Make a Direct Current Dynamo. To Make a 
Small Magneto. To Make a Selenium Cell. Watch De- 
magnetizer. Apparatus for Demagnetizing. A Simple 
Static Machine. Odd Static Generator. Reversing 
Switch Reversing the Polarity. A Simple Circuit Breaker. 
An Odd Telegraph Set. Telegraph Sounder From an Old 
Bell. Telegraph Key. How to Make a Polarized Relay. 
To Make a Simple One-way Telephone. How to Make an 
Electric Bell. High Water Alarm. A Water Level Indi- 
cator. Homemade Cash Drawer Alarm. Electric Bed- 
room Alarm. Burglar Alarm Circuit. Door and Window 
Alarm Contacts. Combined Call Bell and Burglar Alarm. 
A Simple Door Alarm. Door Alarm. Office Bell. Open 
Door Alarm. Tell-tale for the Ice Box Drip Pan. Mail 
Box Alarm. Bell as Shocking Device. Shocking Outfit 
from Electric Engine, How to Construct a Shocking Coil. 
How to Build a Simple Induction Coil. The Magic Buzz 
Saw. Shocking Push Button. A Step Down Transform- 
er. A Simple Transformer. Two Hundred Watt Closed 
Core Transformer. How to Make a Bell Ringing Trans- 









Clear, concise directions and careful drawings are 
features of this book that should not be overlooked 


former. Construction of Ring and Core Type Trans- 
formers. Construction of a Tesla High-frequency Ap- 
paratus. How Electrical Clock Operates. An Electric 
Pendulum Clock. How to Make an Electric Furnace. 
Portable Electric Heater. Electric Stove and Toaster. 
How to Build an Electric Toaster. Immersion Water 
Heater. A Simple Arc Lamp. Making an Arc Lamp. 
How to Make_A Speaking Arc. How to Make an Electric 
Gas Lighter. Construction of a Simple Michrophone. 
Simple Galvanometer. Making a Galvanometer. A Hot 
Wire Meter. Unique Ammeter. How to Make a Direct 
Current Ammeter. Electric Soldering Iron. Wind Direc- 
tion Indicator. Wind Vane Indicator. Leyden Jar Made 
from a Fruit Jar. Construction of an Adjustable Con- 
denser. How to Build a Variable Condenser. Rectifier. 
Electrolytic Rectifier. Wehnelt Interrupter. Luminous 
Goblet. Rotating Spiral. Interesting Experiments in 
Magnetism. The Magic Toboggan Slide. The Traveling 
Wheel. To Make an Electrophorus. Shocking Money. 
Barlow’s Wheel. Electro-Magnetic Rotation Experi- 
ments. Experimental Geissler Tube. Formation of Imi- 
tation Crystals. Simple Experiments With Electricity. 
The Magnetic Navy. Electric Fortune Teller. The 
Dancing Doll. A Test Bell. An Electrical Scarecrow. 
Electric Starter for Balky Horses. Bed Warmer. Elec- 
tric Counting Machine. Homemade Night Watch Lamp. 
Hearing the Telephone Bell. To Make Bell Strike the 
Hours. Electric Bell Attachment for Dark Board. Turns 
the Fan Off. Clock Operated Time Switch. Floor Tread 
Switch. Steps Turn Off Cellar Lights. 


200 Pages, 184 Illustrations, Price $1.00 


BOOK DEP’T, POPULAR SCIENCE MONTHLY 


239 Fourth Avenue, New York City 
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Boys! Here’s the Bug. Get it! 


Last month we asked 
you if you wanted a 
beautiful green- gold 
scarf-pin free? We also 
told you to watch for the 
answer here this month, 
"member? Well, the 
answer is: Send in your 
full name and address, 
and the nameand address 
of a bicycle dealer near 
you, to us and we will 
give you full instructions 
where to go to get this 
lovely stick-pin free. No 
boy who loves bicycling 
will want to be without 


one. Write TO-DAY. 


UNITED STATES TIRE COMPANY 


1793 Broadway, New York 
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Oxy-Acetylene Welding and Cutting 


Prest-O-Lite Oxy-acetylene Process ts used in_ the 
manufacture of hospital furniture by the Max 
Wocher Co., of Cincinnati. 


Makes better, neater 
metal furniture 


at lower cost 


ODAY the leading makers of all 
kinds of metal furniture—for of- 
fices, hospitals, homes and _ labora- 
tories—employ oxy-acetylene welding 
instead of bolts and rivets. 


By this welding process the finished 


product is made better, neater and 
stronger. Production is simplified, and other 
striking economies are obtained. 


Oxy-acetylene welding is used as a pro- 
duction process by thousands of American 
industries—wherever two pieces of metal 
are to be joined it offers decided advantages, 


Many factories have even made radical changes in the design of their products to reap the 
economies of oxy-acetylene welding and increase efficiency in manufacturing methods. 

In the manufacture of metal products of any kind, no matter what process you now em- 
ploy, oxy-acetylene welding merits your careful investigation. 


Employs both gases (acetylene and oxygen) in port- 
able cylinders. Prest-O-Lite Dissolved Acetylene 
(ready-made carbide gas) is backed by Prest-O-Lite 
Service, which insures prompt exchange of full cyl- 
inders for empty ones. Provides dry, purified gas, 
insuring better welds, quicker work, and lower costs, 
and also avoids the large initial outlay and heavy 
depreciation incurred in making crude acetylene in 
a carbide generator. 


PROCESS 


Necessary equipment is not expensive. 
high-grade welding apparatus for $75 (Canada $100); 


We furnish 


acetylene service at additional cost. Adaptable 
for oxy-acetylene cutting by the addition of special 
cutting blow-pipe. Thorough instructions are fur- 
nished free to every user of Prest-O-Lite Dissolved 
Acetylene—any average workman who understands 
metals can learn the process quickly and easily. 


Our illustrated literature fully describes the oxy-acetylene welding and cutting 


process and shows hundreds of profitable applications. 


Write for it today. 


Big profits for repair shops in job welding 


Repair shops and service garages are making big profits and saving money for their cus- 
tomers by using oxy-acetylene welding to make broken or worn metal parts good as new. 


These profits you can realize. 


demand for job welding insures continuous profits. 


of our proposition. 


The Prest-O-Lite Co., Inc. 


The cost of necessary equipment is low. 


The big growing 
Write today and get full details 


U.S. Main Office Factory: 830 Speedway, Indianapolis 
Canadian General Office, Dept. A. D., Toronto, Ontario 


55 Branches and Charging Plants in Principal Industrial Centers 
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ODAY, “big” men—young as well 

as old—know that it is worth while 
to give some thought even to what 
they smoke. 


Of course, Fatima is not the only cig- 
arette chosen by these men; but it per- 
haps comes nearer to it than any other. 


PAINTED FOR LIGGETT & MYERS TOBACCO CO. 


This is doubtless because men find 
that, even though they may smoke 
more often than usual, Fatimas still 
leave them feeling keen and alert. 
Fatimas are rightly called “sensible.” 


Logatte Mgrs Tobacco Cs 


FATIMA — 


A Sensible Cigarette 
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1— The Focusing Hood into which 
you look to see the picture. 














2— The Ground Glass Screen where you watch the 
image full negative-size—focusing it exactly, adjust- 
ing the composition up to the instant of exposure. 











3—The Swinging Mirror which reflects image 
in full negative-size onto the ground glass screen. 














4— The Focal Plane Shutter gives not only 
a wide range of speeds but also FULL- 
timed, uniform exposure of the entire plate. 














HY with aGRAFLEX 
you are ready, instantly, 
to take that picture which you 
may never have another 
chance to get—how allofyour 
film or plate is uniformly ex- 
posed, during the entire ex- 
posure—and why the GRA- 
FLEX takes GOOD pictures 


in sun or shade, indoors or 
out, is told on pages 3, 4 and 5 of the 
64-page GRAFLEX Catalog. Geta 
copy from us or your dealer. 


FOLMER & SCHWING 
DEPARTMENT 


Eastman Kodak Company 
Rochester, N. Y. 
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Road 
Construction 


and 


Maintenance 


































Publuhed by 
EL bu Pont DE Nemours Powner Co. 
Cambie’ 80) 


WILMINGTON, DELAWARE 


































Wilmington, 








road building methods. 
road building machinery. 
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Save Road Building 
Labor and Time 


Good roads are imperative— 
vital. They deal with your per- 
sonal welfare and the progress— 
the stability—the safety of the 
Nation. Road construction re- 
quires labor. Labor is scarce. 


Something must be done. This 
book tells how. 


It covers in a complete and 
practical way all of the latest 


It explains the use of all up-to-date 
It tells how to speed up road 
work, economize in time, and cut down manual labor. 
It covers every phase of road building from choice of 
location down to the finished road. 


It is written in a plainly understandable style, is pro- 
fusely illustrated and is now being used as a text book in 
many colleges and universities. 


Get This Big Book Free 


Send the coupon today for your copy of 
Good Roads Book No. 521 


E. I. Du Pont de Nemours & Company 


Delaware 
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GoopRIc 


Sl [VERTOWN 


a 
Patrician in Look 
Yeoman in Service 


HOUGH you make sure 07 , 
Silvertown Cord Tires , 
by their Red-Double-Diamond 4 
trade mark, you can always #45 
pick them by their Patrician Uff, 
look~ their generous 4 
yet symmetrical 
extra-size £ 
Silvertown 


Cord X-cels 


1, Increased engine 
power. 


2. Smoother riding. 
3. Fuel saving. 
4. Speedier. 
i 5. Coast farther. 
+ 6. Start quicker. 
*) 7. Easier to guide. 
j 8. Givegreatermileage. 


eetaqaweedveetns 


9.More resistive 
against puncture. 
0. Repairedeasily and 


i permanently. 
a “USPUERS VA EES Eee eee 


You can -” afford tobe ee their smarter 
appearance, smoother riding COMFORT 
vemurmay, 10 ultimate ECONOMY. 


2%. The B.F.Goodrich Rubber Company, 
i DNF 
ate Akron, Qhio. 
ee Aso Maker of the Famous Fabric Tire 


CHP SF HEPES RHEE ERPE TARE HRH RTE ESTE SHE HEARNE 





eee ak seme anny: I anne, 
PETE aes ge RE ee = 


Goodrich ee T¥ead 
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The Athlete’s First Principle Is To Keep 
His System Clean 


He doesn’t allow food to ferment in his intestines. He doesn’t give his body a chance 
to absorb poisons. 


He knows—and your doctor will tell a anything from a headache to the most 
serious illness may result from such absorption. 


Nujol removes poisons from the system, and gives the tissues of the body a chance to 
build up and resist disease. 


Nujol is not habit-forming, does not gripe, relieves straining, does not weaken nor 
upset the stomach, is absolutely pure and harmless, and is delightful to take. 


It is especially fine for young mothers, as it is not absorbed into the system, and there- 
fore in no way affects the child. 


Nujol is sold only in pint bottles, bearing Nujol trade-mark, never in bulk. 


The Standard Oil Company (New Jersey) has used its world-wide resources in producing 
Nujol, and its reputation is behind the product. 


Nujol is absolutely distinctive and individual. There is no other product on the market like it, 


STANDARD OIL COMPANY 


(NewJersey) 
Bayonne Dept. 87 New Jersey 





Please send me booklet on the treatment of constipation 
ite your name and address plainly below 








Name Address City. State 
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Privates T. A. Connolly and John C. Jordan of the Ninth Massachusetts Infantry photographed 
at Camp Cotton, El Paso. Look for the famous muslin sack. 


TheSmoke that Cheers our Soldier Boys 


At every U.S. Fort and Camp— 
on-every U. S. Battleship — every 
brief rest between drills means 
out with the “makings” and “roll 
your own.” 

For three generations Uncle 
Sam’s Army and Navy have 
smoked good old “Bull” Durham 


tobacco almost to a man. 


You can make for yourself, with 
your own hands, the mildest, most 
fragrant, most enjoyable cigarette 
in the world—and the most eco- 
nomical. Machines can’t imitate it. 
The only way to get that fresh- 
ness, that flavor, that lasting satis- 
faction—is to “roll your own” 


with good old “Bull” Durham. 


L DURHAM 


e Makings’ of a Nation 


ASU88estion 
to Pipe Smokers 
Just ®Y mixing “Buy” 
Durkan With your} 4 
pe tobacca.~ Its like 
sugar Nn Your coffee 


ly 
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Copr. Life Pub. Co. 


= 


A weekly periodical remarkable for: 


The great number of original pictures in each 
issue. 


throughout the English speaking world. 


Charles Dana Gibson, who draws for it exclu- 
) sively. 


Its bold, striking and independent treatment 
of all current topics. 


Its wit, its sanity, its literary and artistic ex- 
cellence. 


The fact that it has in its chosen field no 
competitor. 


i Its Americanism. 


Special ae L I F E 


ms ’ 10 CENTS 


fad One Dol 

nd One Dol- 

lar (Canadian m\. EVERYWHERE 
pie Foreign ~ 


1.26). Send Lire \ * EVERY TUESDAY 


for three months to ‘ 











Open only to new subscribers; no es 
subscriptions renewed at this rate. i c : : 
. Several sample copies will be 


NX, 


LIFE, 42 West 31st Street, New York. S. sent on receipt of ten cents. 


X‘ 
One Year, $5.00. (Canadian, $5.52; Foreign, $6.04.) *\ 
‘ 


Edward S. Martin, whose editorials are known : 
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21 Ruby and Sap- 
phire Jewels— 
Adjusted to the sec- 
ond— 

Adjusted to tempera 
ture — ; 

Acjusted to isochrone 
ism— 
Adjusted to positions— 
25-year gold strata 
case — 

Genuine Montgomery 
Railroad Dial— 
New Ideas in Thin 
Cases. 


VY) 
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And all of this for $2.50—only $2.50 
per month—a great reduction in watch prices 
—direct to you—positively the exact prices 
the wholesale dealer would have to pay. Think of 

the high-grade, guaranteed watch we offer here at 
such aremarkable price. And, if you wish, you may pay 


this price at the rate of $2.50 a month. Indeed, the 
days of exhorbitant watch prices have passed. 


e You don’t pay 

| ee t st a cent to any- 
rs body until you 
(/ see the watch. You don’t buy a Burlington 


Watch without seeing it. Look at the splendid 
beauty of the watch itself. Thin model, handsomely 
shaped—aristocratic in every line. Then look at the 
works! There you will see the masterpicce of the watch 
makers’ skill. A perfect timepiece adjusted to positions, 
temperature and isochronism, 


Every fighting vessel in the U. 8. Navy has the Burlington Watch aboard. Many FRE Serres ews 


have over 100 Burlingtons — a few over 200. This includes every torpedo boat — 4 
# Burlington Watch Co. 


every submarine as well as the big Dreadnaughts. 
4 19th Streetand Marshall Bivd. 
end Your Name ON foreci  cnce tn 
y 2 Please send me (without obligation and 
a Prepaid) your free book on watches 
4 with full explanation of your cash or 
u re oO n y $2.50 a month offer on the Burlington watch. 


Get the Burlington Watch Book by sending this 

coupon now. You will know a lot more about watch buying Pree 

when you read it. You will be able to “steer clear” of ap SNe sesninooneenitene ise ae 
the over-priced watches which are no better. Send 4 

the coupon today for the watch book and our offer. 


Burlington Watch Co. Ps BODES x's setter tie sie Cuindinsions Kewede lore UameeEe 


Sees 


19th St. & Marshall Bivd., Dept. A-120, Chicago, III. Zs 
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Sane 


The Man on the Job Is the Man Who Gets Ahead 


While the strap-hanger is wondering why the 
car is delayed, the man with his own means 
of transportation is already on the job, and, 
whether owner or employee, his time is bringing 
him direct financial results. 

With an EXCELSIOR Model L 18 the cost of 
travel is less than carfare; you have no tiresome 
waiting. or strap-hanging and are on the job, 
fresh, full of pep and ready for business. 


If you have not examined the EXCELSIOR LIGHTWEIGHT, do it now or write 
for our new catalog of Heavy Duty and Lightweight Motorcycles and Sidecars. 


Excelsior Motor Manufacturing & Supply Co. 


3709 Cortland Street, CHICAGO 


Popular Science Monthly - 


LIGHTWEIGHT 


Sensible Safe 
Economical 
Efficient 


Then, when the day’s work is done, you have 
the same rapid, comfortable and pleasant means 
of transportation to take you where rest and 
enjoyment await. 


The tired worker is assured a comfortable seat 
and the brain-weary official finds bodily rest and 
mental recuperation in the homeward flight in 
the open air. 
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BUILD THIS CAR comet 


Lowest Priced Car in the World 





. ed Drawi 35c. 
+] Catalog 100 Also OY. 
;| CLECAR PARTS at 
very low prices. Dig- 
count to Agents, 





= 











a 4 

ck Beauly Bicycle 
‘You must see and ride a Black Beauty to appreciate how 
really different it is. Its style, durability and speed defy 
imitation. a 

At Factory Prices—On Approval 
NO MONEY IN ADVANCE 
Let us send you (freight prepaid) a Black Beauty on trial. If 

you don’t like it, return at our expense. If you do like it, you 
pay only $1 a week. 


Guaranteed For 5 Years Qcie Heme in knee 
WRITE TODAY for Black Beauty Color Catalog showing all sizes and styles. 








Haverford Cycle Co., Est. 1896, Dept. G, Phila., Pa. 
UEEUOUUUULEOUURUROUEOG CL ERCRCLORGCGRGRGRGRCRROGOGERRGRGREROREROREEOREROREEOEEE 





TRIBUNE ENGINEERING CO., Dept. M. Owego, Tioga Co., N. Y. 











“NO-LEAK-0" 
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ISTON RING SEALING 





» MIDEVILISH CARBON 


on . makes motoring expene 
eae sive. See that groove 
> PF oWSEAL ng ZA, controlling the oil? Less 
oil, no carbon, less gaso 

line, more power guaran- 
teed. Write for folder S, 


AUTOMOBILE ACCESSORIES CO., BALTIMORE, MD, 








Statned with Cabot’s Creosote Stains . M 
oP. 4 hitect, New York SAMUEL CABOT, Inc., Manfg. Chemists, 16 Batterymarch Street, Boston, Mass. 
Te 24 West Kinzie Street, Chicago: :: 523 Market Street, San Francisco 
—————— eee 





Summer Camps and Bunga 


can be stained at half. the cost of painting —and 
the colorings are incomparably more beautiful and 
appropriate for this type of house. 


Cabot’s Creosote Stains 


give soft, rich coloring effects that harmonize perfectly with 
natural surroundings, where a “ painty”’ effect doesn’t fit, 
and besides being much more artistic and one-half cheaper, 
they preserve the wood far better than paint, because they 
are made of Creosote, ‘‘the best wood preservative known. 


You can get Cabot’s Stains all over the country. Send 
for stained wood samples and name of nearest agent. 
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Write for These Books 
They tell all about game farming— 


the profit and pleasure to be obtained 


from it. ‘Game Farming for Profit 
and Pleasure’? is sent free on request. 
It treats of the subject as a whole; 
describes the many game birds, tells of 
their food and habits, etc. ‘“American 
Pheasant Breeding and Shooting’? is 
sent on receipt of 10c in stamps. It is 
a complete manual on the 
subject. 
HERCULES POWDER CQ, 
1041 Market Street 
Wilmington Delaware 




















Your Concrete Floors 
Shall Never Dust Again 


You can dustproof them and 
waterproof them by simply flush- 
ing on the colorless liquid chem- 
ical hardener 


[APIDOLITH 


For Every Concrete Floor 


Lapidolith acts chemically on the Port- 


land Cement converting it into a granite- 
hard mass, creating an unbreakable grip 
on the sand so that the friction of 
walking and trucking cannot grind it out. 


Let us refer you to users of Lapidolith 
in your city and in your line. 


Today send for sample flask, Lapidolized 
block and book of testimonials, proof- 
in-advance. 

DEPT. 24 


L. SONNEBORN SONS, Inc. 


Manufacturers of Cemcoat, 
the Washable Wall Coating 


264 PEARL STREET, NEW YORK 












































EFORE they started to coast this hill they 

knew from past experience that they were 
taking nochances—they knew that they could rely 
absolutely upon the powerful grip of the famous 





DUPLEX COASTER BRAKE 


There can be no improvement on this brake. 
It is powerful, it is durable, it is simple, it is 
reliable. 

With a Corbin Duplex on your hub you are 
in a position to handle quickly and conveniently 
any situation that might arise on road or street. 
Elbow turns, dizzy hills and_ traffic laden 
thoroughfares present not the slightest difficulty. 
It gives you complete mastery over your bicycle, 
a freedom and control that doubles the pleasures 
and possibilities of riding. It has no equal. 


** Corbin Control Means Safety Assured.”’ 


Specify it. Sold and equipped by 
all dealers. Catalog on request. 


The Corbin Screw Corporation 
The American Hardware Corp., Successor 
202 High Street “New Britain, Conn. 


Branches: | NewYork Chicago _—~Philadelphia 
Makers of Corbin Brown Speedometers 








When writing to Advertisers please niention Popular Science Monthly 

















Smee ps eee\O 
GIVE YOUR CAR A NEW 
FINISH-DO IT YOURSELF 
WITH ONE ORTWO COATS 


OF 
¢ffecto 
AUTO 


FINISHES 


_—— your car look like new, at small expense. 
Nota waxor polish. Adurable, quickdrying, 
high luster auto finish. Made in seven colors, also 
Clear Varnish and Top and Seat Dressing. Keep 
a can of Effecto handy for touching up rusty spots. 
Sold by paint, hardware and auto accessory dealers. 
Send for Color Card. Pratt & Lambert-Inc.155 

Tonawanda St., Buffalo. N. Y. In Canada,1or 
Courtwright St.. Bridgeburg. Ontario. 

















MADE BY THE MAKERS OF 


PRATT € LAMBERT VARNISHES 
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“DETROIT-SPECIAL” 


OVERALLS 


They Wear Like a Pigs Nose 


Big, roomy garments that 
allow free movement of the 
body, made to withstand the 
hardest wear you can give 
them. 

That’s why hundreds of 
thousands of people insist on 
Finck’s ‘‘Detroit-Special’’ 
overalls and work-garments, 
and will have no other. 

It will pay you to insist, too. 
If your dealer hasn’t them, 
send price and size and we’ll 
forward by prepaid parcels 
post. 


Overalls $1.50 
Jackets 1.50 
Combination Suits 2.50 


W. M. FINCK & COMPANY 


1161 Gratiot Ave. - - Detroit, Michigan 


Branches: St. Louis, Mi i; Livi » Montana; Seattle, Washing- 
ton;. San Francisco, California, and Dalias, Texas. : . 
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all you need to 
‘know about a 








IT GUARANTEES 


HIGHEST QUALITY 
LONGEST WEAR 
LOWEST PRICE 


Trade VULCAN Mark | 

RUBBER CEMENTED BRUSHES 
Inside the binding of each brush every bristle 
is set in pure plastic RUBBER vulcanized 
hard and sentenced to imprisonment for life, 


No second-hand junk rubber is used — no substitute 
—no imitation—no synthetic rubber— nothing but 
new, clean, pure, strong RUBBER. 


Send for Illustrated Literature 


JOHN L. WHITING-J. J. ADAMS Cu. 


BOSTON, U. S. 
Brush Manufacturers for Over 100 Years 
Whiting-Adams Brushes awarded Gold Medal and Official Blue 


Ribbon, the highest award at Panama-Pacific Exposition, 1915, 






















In the field, on the stream, or in the home 


HOMOL 


TRADE MARK 


is anecessity. Five ounces of good oil that lubri- 
cates and prevents rust. For guns, tackle, bicycles, 
automobiles, phonographs, typewriters, etc. Put 
up in the can with the patented spout; can’t leak 
or break; always ready. 

If your dealer has not yet received his supply of 


HOMOL, send us his name and a quarter, and we 
will put a can in your hands promptly, carriage 




















prepaid. 
WM. PETERMAN, Inc. 
, 200 Fifth Avenue 
a dh. New York City 
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NEW YORK CHICAGO 





See the Complete Line at Your Dealer’s Today 
INTERSTATE ELECTRIC NOVELTY CO. 





FRANCO 


FLASHLIGHTS 
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SAN FRANCISCO TORONTO 
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FOR FORDS AND 
ALL OTHER CARS 


START EASY IN COLDEST WEATHER! 
MORE POWER AND ONE-HALF MORE MILEAGE! 
Air Friction Carburetors use cheapest grade gasoline or 
even half gasoline and half coal oil with excellent results. 
Over 250,000 enthusiastic users! 

Start your car instantly and move off at once, while motor 
is cold (even zero weather), with no ‘‘spitting,”’ ‘‘popping,”’ 
or “‘missing.’’ In other words, end your carburetor troubles. 


AIR-FRICTION 
CARBURETORS 


Newly Perfected Model for 1917 

If your dealer cannot supply you, write or wire us at once, 
sending his name and the name and model of your car. 

30% off list price where no representative is already 

appointed. 
Ask us about our 30-day trial offer. 
Dealers, garages, and repair shops make 
greater profits and give more satis- 
faction supplying AIR FRICTION 
CARBURETORS, and spark plugs, 
= any other accessory they can 
andle. 


THE AIR FRICTION 
CARBURETOR CO. 


212 Madison St., Dayton, Ohio 
Manufacturers of carburetors for 
pleasure cars, trucks, tractors 
and motor boats. 


Show this adv. to your 
dealer or repair 


shop 
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BE PREPARED 


“It is not inconsistent with American tradition that everybody 
should know how to shoot and protect himself.’’ — President 
WOODROW WILSON, at Washington, May 9, 1916. 


Size, 3 in. fong, %4 in. wide. 

















Defender Pocket Knife—Not a Toy 


For Sportsman, Fisherman, Trapper 
A pocket knife and pistol combined which fires a regular .22 cartridge, blank or 
ball. No recoil. Effective as any pistol, also first-class pocket knife, Gunmetal 
finish. Expensively made. Handsome in appearance. Absolutely safe, $3.00 
Postage Paid. Send Cash or Money Order. 


U. S. SMALL ARMS CO., East Ave., Rochester, N. Y. 
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Prepare 
Your Boy 
for 
Auxiliary 


Naval Work 


ih 


N Ava 
EACH him how to ‘ll ot 
handle small boats— 

give him confidence ‘in hal 
himself—develop his self- 
reliance. He may some 

day be one upon whom 

the country depends. You aren’t 
raising him for warfare, but you do want 


him to be prepared if his country should 
ever need him—it’s his patriotic duty. 









@J Motor 


Every boy should know something about the 
water and boats. Get him a small row-boat and 
equip it with a Caille 5-speed outboard motor. He 
will thoroughly enjoy it and will benefit greatly. 


The Ideal Motor for Him 


The Caille 5-speed is just the motor for him. It’s 
a splendid piece of machinery; well built, speedy 
and highly refined. The many Caille exclusive 
features make it ever-dependable and economical 
to run. Runs 4 hours on one gallon of gasoline. 
Has 5 speeds—two ahead, neutral and two re- 
verse, without stopping motor. Can be equipped 
with the famous Caille Starter—a wonderful 
improvement. Many other Caille advantages. 
Ask for “‘ Caille 5-speed catalog.” 


CAILLE PERFECTION MOTOR COMPANY 
1514 Caille Street, Detroit, Michigan 


Dealers Wanted 


We also build a complete line of 
inboard motors up to 30 h.p. 
known and used the world over. 
When writing, s!ate style and size in- 
board motor you' remost interested in. 








































































E= Speed! 


























o 
Everything 
about house and office. 3-in-One has a 
hundred daily uses. You constantly need 
it to cil clocks, locks, casters, sewing ma- 
chines, go-carts, velocipedes, roller skates, 
lawn mowers, guns and fishing reels; mag- 
netos and commutators. 
3-in-One Oil also polishes 
automobile bodies; pre- 
vents rust on 
andirons, es- 
cutcheons, 
and tools; puts an edge 
on a razor; keeps nickel- 
ed faucets, etc., bright. 


* 

3-in-One 
has been the standard house. 
holdoilfortwenty years; noth. 
ing can take its place. , 


At all stores: In bottles, 10c, 25c, 50c. 
In Handy Oil Cans, 25c. 


FREE-—A generous sample 
and Dictionary of Uses, 








Three-in-One Oil Co. , 


165KCH Broadway, New York City” 
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Any Watch | 


One Customer Writes ¢ “1 h»ve had my watch 


@ year today and our 

inspector says its the best time keeper on the road. Please find enclosed 
my last monthly payment of $1.00.’" We have thousands of such letters 
on file from satisfied customers, who have eo from us on 


30 Days Trial Expres Paid | 


oney Down | 
You take no chances with me. I am xe... eal” Miller and i= 
the people. That is why I am doing the greatest credit Watch Dir 
mond and Jewelry business in the world. 


Watches Guaranteed for 25 Years . 


I Smash the Terms| | 


3. 
NO REFERENCES DEMANDED | | 
My terms will surely suit you. st get unlimited credit. “a 
the same kind of credit you : 
A Charge Account * our grocer No matter where you 
live or what your income might be, ion can now own the finest of wi S| 
a beautiful diamond or any rare en welry and never miss the money: | 
Catal og FREE nd me your name and address 
can mail you Free and postpaid 
most beautiful catalog of its kind over printed. I want you to have this 
book. It’s a gem. Write TODAY. : 


SQUARE DEAL MILLER, Pres. 
MILLER-HOEFER CO. 865 Miller Bldg., Det 
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Build and Fly Perfect Models of 


This _is_the 


Curtiss _Mil- 
P A ] ! pe 
War Aeroplanes ! i" 
. ‘i Models 
EARN how Aeroplanes are built; how they fly. Build “ ~ 
L a model of any of the war-famous Aeroplanes and 
learn the principles of aeronautics. It’s easy; we furnish 


complete Construction Outfits containing all parts and full instructions. 





You assemble the parts 
and build your own 3-ft. Model Aeroplane that looks exactly like a real one; that has rubber-tire 


disk wheels, adjustable planes and rudder, hand-carved propeller, and other necessary fittings; all 
of which are perfect copies of the man-carrying Aeroplane’s parts. These Model Aeroplanes fly 
like big ones; they rise from the ground by their own power and fly 50 to 100 feet in the air. It’s 
the most fascinating and instructive sport you ever had. Find out all about it now. Send for 


Scale Drawings with Building and Flying Instructions 









Curtiss Military Tractor 2 5 Wright Biplane 

Bleriot Monoplane © Curtiss Hydroaeroplane 
Nieuport Monoplane EACH Curtiss Flying Boat 
Taube Monoplane (All 8 for $1.75) Cecil Peoli Racer 


“IDEAL”? Model AEROPLANES and Supplies are sold by Leading Toy, Sporting 
Goods and Department Stores. Ask your Dealer for ‘“‘IDEAL’’ Construction Outfits. 


Send 5c For This 


Tells about Model Aeroplanes 
and how they are built. About 
Racing Aeroplanes and Flying 
Toys. Also lists all kinds 
of Parts and Supplies for Model 
Aeroplanes. 48 pages. Send 5c for 





bm] te, the Pleriot—the IDEAL AEROPLANE & SUPPLY CO. 
across the fn yesh Cham, 80-86 West Broadway, New York City 


Roberts Motors for Boats 


4 h. p.— $68.00 8 h. p.—$120.00 16 h. p:—$240.00 


mt 


EVou- will find that*°Rébérts Motors will give your boat more speed, more 
“dependability than°you thought-possible. Buy a Motor Boat Roberts equipt 
and you make a good investment on your pleasure’s behalf and on your 
health’s behalf. 


Immediate Shipments Can Be Made on Roberts Motors 
Despite a big increase in sales we have a full stock of all sizes’on hand and 
can make immiédiate shipment.” Write for full details today. 


ROBERTS°MOTORS,-- 


berts Bldg. Sandusky, Ohio 
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Aeroplane Catalogue _ 














your copy. Send today! — 
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ABRAHAM LINCOLN sai2:]} 


‘Twill study and get 
ready and maybe 


my chance will come. If 


YOUR Chance 
Will Come 


Born in a log cabin, Abraham Lincoln had 
little chance to acquire an education. But 
he was determined to succeed. “Some 
day,” he‘said, “my chance wil] come.” 
So he studied and got ready. And his 
chance DID come. 
Your chance will come. 
considered for promotion or for a good job in 
some other line of work. If you are ready, 
you'll go up. 

And you CAN get ready. No matter if your 
schooling was limited—if you do have to work 
long hours. If you really want a better job, 
the International Correspondence Schools can 
train you for it at home during your spare time. 
Every month more than 400 I. C. S. Students 
voluntarily report promotions or salary increases 
due to I. C. S. help. What the I. C. S. have 
done for these men they can do for YOU. 
Mark and mail the coupon NOW. 


INTERNATIONA. CORRESPONDENCE SCHOOLS, Box 5798, Scranton, Pa. 


Some day you'll be . 


Popular Science Monthly 





= oe oe eee TEAR RESPONDENCE SCHOOLS _ | 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 5798, SCRANTON, PA. 


Explain, without obligating me, how.I can qualify for the 

position, or in the subject, before which I mark X. 
ELECTRICAL ENGINEER SALESMANSHIP 
Electric Lighting ADVERTISING MAN 
Electric Car Running Window Trimmer 
Electric Wiring Show Card Writer 
Telephone Expert Outdoor Sign Painter 


MECHA NICAL ENGINEER ILLUSTRATOR 
Mechanical Draftsman DESIGNER 

Machine Shop Practice BOOKKEEPER 

Gas Engineer Stenographer and Typist 


CIVIL ENGINEER 

Surv eying and Mapping 
MINE FOREMAN OR ENGINFER 
Metall urgist or Prospector 
STATIONARY ENGINEER 


Cert. Public Accountant 
Railway Accountant 
Commercial Law 
GOOD ENGLISH 
Teacher 


Marine Engineer 
ARCHITE 

Contractor and Builder 
Arch itectural Draftsman 
Concrete Buildér 
Structural Engineer 
PLUMBING AND HEATING 
Sheet Metal Worker 
CHEMIST 


a 


Occupation 
& Employer. 


Street 
and No. 


City. 








Gam een eee el Oe ————E——E——E—eee 





Common School Subjects 
CIVIL SERVICE 
Railway Mail Clerk 


AGRICULTURE 

Textile Overseer or Supt. 

Navigator Spanish 
Poultry Raising German 
AUTO RUNNING French 

Auto Repairing Italian 


| 
| 
| 


| 


| rr 


___ State. 
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“The Construction 


of 
Small Alternating 
Current Motors’ 


By A. E. Watson, E. E., Professor of 
Electrical Engineering in Brown University, 
Providence, R. I 


This book contains complete instruc- 
tions for building small alternating current 
motors in several sizes. The designs will 
be found to be in harmony with those of 
the very best manufacturers. 

Some of the subjects taken up are 
“‘Characteristic features of altersating cur- 
rent motors,” “Construction of a one-half 
horse-power, single-phase induction mo- 
tor,” “Construction of a_ one-kilowatt, 
two-phase or three-phase alternating cur- 
rent generator or a one _ horse-power 
synchronous motor,” “‘Procedure in testing 
and using an alternating current generator 
or synchronous motor,” ‘‘Construction ofa 
one-half horse-power single-phase compen- 
sated series motor.”’ 

Clear, concise directions and careful 
drawings are features of this book. 79 
Pages, 47 Illustrations. Price, $1.00 


Book Department 


Popular Science Monthly 


239 Fourth Avenue, New York City 


” 
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LOWEST PRICES IN THE WORLD 
FOR HIGHEST GRADE 


AMERICAN WA 


Why pay retail prices for watches when you (ap) 
can buy the world’s standard makes at practi- ) ) 
cally the wholesale cost and save, in many 
instances, approximately 40%? For example, 
a 16 Size Hamilton No. 974— 
17 Jewel Adjusted Watch com- 
plete in 25 year gold filled 
case, sells at retail for $21.00 
to $25.00—this very same watch 
can be bought direct from 
us at the wholesale cash price 
of only $14.50! Think of that! 
Get .our beautiful 226-page 
catalog just off the press, and 
you will be utterly amazed at 
the way we undersell all others 
in the United States. In this 
great book you will see all the 
world’s most famous watches 
illustrated and described — 
Elgin, Waltham, Hamilton, 
Illinois, etc., etc. Page after 
page opens before you with 
such positively sensational val- 
ues that there will be no 
question in your mind of our 
being the lowest-priced dis- 
tributors in the country. 


FREE Examination 
See It Before You Pay For It! 


So as to absolutely convince you that you 
are getting exactly what you order, and 
that the big value you get is true in every 
respect, we will gladly send you a selec- 
tion at our expense, to any bank or ex- 
press, and let you see it before you pay 
@ penny. Write today for our 226-page 
catalog. It is the greatest authority on 
watches ever published. And it is free 
for the asking. 


Big Catalog Free. 
Hamilton Watches 


at lowest prices in the world 

18-Size No. 924—17 Jewel sg 98 
Solid Nickel 

16-Size, No. 974—17 Jewel $14 50 

25 Year Gold Filled Oc 

16-Size, No. 992—21 Jewel $26 80 Style 25 Year 








WALTHAM 
WATCHES. 


2? SEWEL ELGIN OR 
WALTHAM 

20 Year Gold Filled 

Watches All Sizes 

S$@66 $10 
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TESTE WELERS™ 


ELPHIA,PA 





25 Year Gold Filled Gold Filledi2 
: Size Watches Value 
Extra Special 15, 105° 45 Jewet 
Jewel Octagon 
KARAT KARAT 17 $1935 
SOLID GOLD Jewel 
GOLD FILLED 522.4 °15°° 
. 23 bay 21 Jewel is : 
} 11 S Value $475 vite Ladies” Watch 
) 17 Jewel 15 Jewel Gold Filled. _ “thes rd 
SPS oes $398 $7 7 $g9s8 ' 
cs — Value Jewel 10 Year Free Re<« 
ewe 7 Jewel $1165 pair Guarantee 
$775 a. $275 Value — _ Bond Given With 
$5 sewer “169° Every Watch. 
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— press your trousers by eat 


—by automatic heatless pressing. 


No operating cost for this wonderful 
money-saver. Firstcost the last cost. 
No worry, no. inconvenience, no loss 
of time, no skill require 


New Trousers Ger Old 


every day of your life. Be spick and 
n—be envied for your Seats tng 

good appearance pays banker or 

cler 


Less than a Penny a Month 


Makes you the best-groomed man in 
your set for the rest of your — It’s 
a Creaser, a Presser, a Stretcher and 
a Hanger, ali combined § in one. 








e e o 
Lifetime Valet Service—Less 
AKE a tip from West Point it Codets. § the nest turned out men in th the world 
tailor scorch your trousers with hot iron while the wet steam fee aa 


cloth. Get the famous West Point trouser os nas “pg like from belt to boo 
It’s only $1.00 


Leahey’s HEATLESS Seine Press 


U. S. Letters Patent 1,112,922 








than Ic a Month 


method, as they do let the 


Fold the HEATLESS Press with 
trousers in it, in suitcace, closet— 
over back of chair—ANYWHERE! 
Your trousers last 50% longer. 


Cut Out Tailor’s Bills 


Takes one minute to put trousers in 
Heatless Press. Automatically ready 
in the morn'ng. This press pays for 

itself hgang first month in tailor’s bills 


Try It—At Our Risk 


At your dealer’s—or ON eo te 
One dealer sells 36 alors, 
write at once. 








—— — — J 


ong wth BACK COUPON GUARANTEE 


; Trouser Press Dept.. 


Enclosed find $1, for which please send me postpaid one Leahe: 
~ tr at the end of 10 days 1 donot wish to keep it, 


8s. 
you and you will return 


Auto Vacuum Freeze Co., 46 W. B’way, New York City 


’s HEATLESS 
will return it to 











State whether slim or medium. 





VE WANT MEN—Not Weaklings 





























developed men who apply for 
healthy body ana strong muscle 


rain is fine, but 
it up. tp, the well developed brain is 
mployers have learned by 


develop them if heis not stron 
man is nota steady worker. 


objectionable. 
put forth whenasked why the 


0 1 


This is the response that gee of industry make to physically un- 
ns. know the value of a 


23 mo] nerves. They know that _ 
cess is well nigh impossible without physical excellence of 

want men who will not miss a day, who will not 
pend yore. who will not waver when 
they also realize that without the vim to b: 


costly experience that the man with the 
sallow complexion or the arctan shoulders lacks energy. No matter 
what talents a man may possess, he = | never make a serious effort to 
and 0 
le is thin because “e organic eager 
ead to minor ailments which make him liab ble 

His constant ill health makes such 

These, and hundreds of other 
y refuse to a anything but healthy men. 


or some_ ot! ther physical incompetence 
dot. YOUR chances for success? Don’ 


yw and mail it to STRO 
Ky delightful course in skoeiead culture 
and dietetics make you the 


are suffering sae at will 


of good hea! 

success 
Without obligation to you, his famous 

book P 

Health 

upon receipt of 4 cents pos' 


LIONEL STRONGFORT 
Physical Culture 
No. 128 Park Bidg., Newark, N. 4. 


Personal 


Dear Strongfort:—Please send me the 
above- mentioned beok and F 
of advice on the ee Ihave marked. 


«-Thinness 


uble ..Poor 
«Stoop Shoulders. 
] Colds ane Shoulders ..Muscu- 
] iar Development 


They 


worn out by a little 
the crisis comes, They know — 


f robust health. Then the thin 


to lay o 
occasions frequent enough t- 
objections employers 


oing to let a youthful error, 


ark and cut out ie coupon Pe 


Mark the ailment con 
rsonally 
Fis in this master 
ith al ne ein help you to 


bysical and 
sent to you 
tage. 


“*Intell in 
Culture’ will be 


Specialist 





by appoi t only. 


FREE letter 


.-Cata -Flat Feet 
--Poor ae, 


w 
mory ..Flat Ches 
-Increased Height 


When writing to Advertisers please 


Popular Science Monthly 








FRISBIE ratrny MOTOR 


—_ MOTOR for any boat; mergency. 





today for uae of owners and our catalog. 
six, 3H.P. to7 


THE FRISBIE MOTOR CO. 25 Center St. 




















EVERY INVENTOR 





ENT POSSIBILITIES.” It is ¢ 
vent and where to sell. Write fo 
day. IT IS FREE. 

I have requests for patents upon sound 


7 ice is individual, 

y service is individual, prom 

(14 years experience). : Dt and 
ployed to secure patents at least possible Cost, 











ACTUAL search Free. Send sketch or model, 
1917 Edition, 90-page patent book free. Writ 
fori. My free sales service gets full value for 
my clients. Prompt service. Personal service, 


GEORGE P. KIMMEL, Patent Lawyer 
210 Barrister Building, Washington, D. C. 
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It’s free. One cylinder to [ii 







MIDDLETOWN, Cénx, | 


should have this book, “PATENTS AND heer 


ideas and practical advice, telling wets 
T YOUr copy ty. 


tions of all kinds. Can you help Supply tee 


Every yY expedient is - 
H. S. HILL, 803 McLachlen Bidg., Washington, D t 


————, 


Patents Secured or Fee Returned, 











MONEY IN PATENTS 


We secure your patent or return our fee. 

Send sketch or | for free search of Patent 
Office Records and report on patentability. - 

Manufacturers are writing for patents secured through us, 
Write for free book, “How to Secure Your Patent,” and list 
of patents wanted. We assist in selling your patent, 

P. H. PATTISON & CO., U.S. Patent Attorneya 

418 Barrister Bidg., Washington, D.C. 



























/ Py o lamond is 
GENUINE yes Foint of of finger. I! If entished upon ania 
wy —- until $12.75is paid. 
BRILLIANT tint s and payment will be re 
ese terms. md now mre the o! 
THE TIF E GEM Cc 
Dept. 205 Ran 





cNally Bidg., Chicagt 














‘\ Inventions Wanted! 


Manufacturers constantly writing us for 
_patents. List of inventions actually req 
and book “How to Obtain a Patent” sent free. 







ability. Special assistance given our clients insell- 


inventor. 
Chandlee & Chandlee, Patent Attomeys 
Est. 21 Years. 


Send rough sketch for free report regarding pate 
ing patents. Write for details of interest toevey 


1013 F St., Washington, D. © 
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Wo 8 ORR CTC Rae Fe Kore K) 
Send for these Remarkable FREE BOOKS, Today 


‘Inventions Needed ”’ 


This book lays before you a description of the active and profitable 
field of invention. It tells you the inventions the world needs today, 
the devices manufacturers are seeking for their business, the ideas 
for which the public will pay big money. 


‘SHow to Get Your Patent” 


This book is a guide to the inventor. If you have invented some- 
thing and desire to learn what it will cost you to get your patent 
and what you must do to find your market, read this book. 


Inventors! 


‘‘Special Bulletin of Patent Buyers’’ 


This bulletin contains letters from men who are seeking to pur- 
chase patents. We act as intermediary without one cent of charge, 
between the man who invents and the man who invests. 


Send Model or Sketch and description of your invention 
for Free Opinion as to patentability 


RANDOLPH & CO. 

130 F St., N. W., Washington, D. C. 
Gentlemen: Please send me without obligation on 
my part, the books indicated on margin of this 


coupon. (Write on margin of coupon, names of 
books desired.) 


J - 
Rejected and Difficult 
Cases are Our 
Specialty 


RANDOLPH & CO. 


130 F St.,N.W., Washington, D.C. 

















R. MORGAN ELLIOTT & Co, 
PATENT ATTORNEYS 
MECHANICAL, ELECTRICAL & CHEMICAL EXPERTS 
714-722 WOODWARD BUILDING 
WASHINGTON, D. C. 


Tia 
ai 


BOOK- BULLETINS &AD 


[ANCASTER $e & ALLWINE 


‘> 
o.c. 


‘ 
- 








274 OURAY BLDG., WASHINGTON, D. C. 


Don’t Lose Your Rights 


PATENT 


Promptly secured. The 





References: 


American Security & 
rust Co., 
Washington, D.C. 

Munsey Trust Co., 
Washington, D.C. 
The Auto-Ordnance 

orp., 
New York City 
The Ramberg Rem- 
edy Co.,, 


Elkins, W. Va. 


J. R. KELL 

















demand for good patents 
is increasing and I will as- 
sist you to sell your inven- 
tion as soon as protected. 
Prompt Personal service. 
Send sketch or model for 
my honest advice. Book- 
let ‘‘The Truth About Pat- 
ents” sent upon request. 


742 Woodward Bldg., 
9 Washington, D. C. 








We publish forms called “Evidence of Conception” by 
which you can establish your rights before sendi the 
invention toanyone. It is your best protection. e issue 
up-to-date bulletins of improvements wanted: aid inven- 
tors to promote their rights; render reliable opinions free 
of charge and secure valuable patents and trade marks on 
reasonable terms, Personal service assured by our Service 
Guarantee Contract. References 2nd National Bank, 
Washington, J. P. Roth Packing Co., Cincinnati. 


TS IMPLY MAIL COUP O Noewmnn:maam« 
LANCASTER & ALLWINE, 274 Ouray Bidg., Washington, D. C. 


Send me free, book ‘‘Inventions—Patenting & Promoting,’’ Bulletin of 
: Improvements Wanted and blank form, ‘‘Evidence of Conception.”’ 
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How to Obtain a Patent 


Our illustrated eighty-page Guide 
Book is a book of reference for invent- 
ors and contains 100 mechanical move- 


how to invent for profit. 


What to Invent 
Contains a valuable list of inven- 
tions wanted and suggestions concern- 
ing profitable fields of inventions; also 
information regarding prizes offered 

for inventions amounting to 


One Million Dollars 
Millions in Trade-Marks 


Shows the sage of Trade-Marks and infor- 
mation regarding unfair competition. 











TO WHOM IT MAY CONCERN 
BE IT KNOWN THAT___HAS THIS __ 
a= OF_189) DISCLOSED TO ____ 
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FREE COUPON/ 
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'2 SPECIAL OFFER. i 
F ree Opinion as to Patentability 


Before sending your invention to any attorney or man- 
ufacturer or disclosing your invention, write for our 
free blank form PROOF OF CONCEPTION in order 
to protect your invention and secure your rights. 
This should be signed and witnessed and returned V!CTOR J. EVANS 
to us, together with a model or sketch and description of your invention, and 
we will givea FREE OPINION as to the patentability of the invention. if we 
report the invention patentable we will furnish a Certificate of Patentability. 


This Certificate of Patentability, together with our 
blank form Proof of Conception will protect the 
inventor and serve as proof of the invention until 
the case can be filed in the U.S. Patent Office. 


Obtaining Assistance for Inventors—Our certificate is of 
great assistance to inventors who require financial aid to obtain patents, 


OUR FIVE BOOKS MAILED FREE 


(See Coupon Below) 
to any address. Send for these books—the finest publications ever issued for free distribution. 


ments, illustrated and described. Tells © 


We Advertise Our Clients’ Inventions Free ina list of Sunday newspapers, in manu- 
I 1 _ Sample Copy Free. We save you time and 
money insecuring patents. After the patent is granted we assist you to sell your patent. 


WANTED NEW IDEAS 


Prepare Now to meet the Demands of Industry 

in All Fields for New Ideas and New Inventions. VICTOR BUILDING 

We are constantly receiving requests from manu- a a 

facturers who consult us when purchasing pat- a atom 

FULLY unpensTaNDS THE Gustaycrion ents for inventions in all lines. We invite manu- 

SG Ae Ss. Sonn. ibe. so0eep facturers and promoters to address our Sales 
—_—_——— — J} a umber of regarding the purchase or leasing of 

a number of meritorious patents secured by us. 


facturers’ journals and in World’s Progress. 


VICTOR J. EVANS & co. 


New York Offices PATENT ATTORNEYS Philadelphia Offices: 
1001 Woolworth Bidg. Pittsburg Offices: 514 Empire Bldg. 1429 Chestnut St. 


Main Offices: 760 Ninth St.. WASHINGTON, D. C. 
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TRADE-MARKS 


AND 


COPYRIGHTS 









List of Patent Buyers 


Contains requests from manufactur. 
ers, mail order houses and promoters 
for patents secured by us and sugges- 
tions as to New Ideas they wish to pur- 
chase. We place our clients in touch 
with capital free of charge. We have 
recently received over 300 requests ! 
from manufacturers. 


Foreign Patents 


We have direct agencies in all the 
a ear countries and secure 
oreign patents in the shortest possible 
time and at the lowest cost. Write for 
our iliustrated Guide Book on Foreign 
Patents, sent free to any address. 
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Inquiries from Manufacturers and Other Buyers of Pune 
Who Are Looking for Good Ideas 


Protected by Owen Patents 


Are constantly being received. Hundreds 
of ideas are wanted—a market exists for 
them today. YOURS may be one of them. 
Send for my free books and see for yourself 
—read the requests for inventions protected 
by me. Many are simple. You can help 
supply this demand. 


As soon as my clients’ rights are protected I aid in 
every practicable way, without charge, to sell. Their 
applications are advertised free—their patents are called 
to the attention of the pet prospective buyers— 
every necessary thing is done. Get my booklets and see. 


THESE ARE FREE 


You will incur no obligation by writing me. A simple 
request will bring them to you—the finest, most reliable 
and instructive patent books published. A postal will do. 


“Successful Patents’ 9 a72 page guide book, tells how 


to proceed; describes my advan- 
tageous business methods; _ references, testimonials, etc. 


66 Stepping Stones ” gives hundreds of hints of inventions 


~~ wanted; articles from interviews of 

noted authorities ; tells the truth about prizes for inventions. 

6c M4 99 tells you how to sell; why some in- 
Patent Promotion ventors fail; discusses the value of 

your idea; how I aid my clients; manufacturing aids furnished you; 


recent successful patents, etc. 
Publishes letters, and abstracts of letters, 


6c 
Patent Buyers” ~~~ from over 400 of the many manufacturers, 


and other patent buyers, who wish to buy, or obtain on roy alty, 
OWEN PATENTS on innumerable inventions of interest to them 

You will also be sent from time to time, as new inventions are wanted, full 
information concerning them. Only in this way can you keep up to date. 


Write For These Today Advice costs nothing. All communications confidential. Your work will 


receive my personal supervision—but my fees are no higher than others. 


Results Speak Loudest—But Here Are Some References 


SPECIAL FREE REPORT 
Send sketch or model of your 


invention for free report on 
patentability, 
ete. 


6 Owen Bldg., Washington, D. C. 


Columbia National Bank, 
Washington, D.C. 
National Locktile Co., 
Washington, D.C. 
The Cometge © Press, 
ashington, DiC. 
Lightning Gua & Cycle Works, 
Oklahoma City, Okla. 
Antholene Mfg. Co., Dickinson Mfg. Co 
Hutchinson, Kans. Des Moines, Iowa. 


A LARGE NUMBER OF OTHERS IN MY BOOKLETS. 


RICHARD B. OWE 


National Rack Co., 
61 Hanover St., 

Boston, Mass. 

The C. J. Loftus Co., 
13 Spring Common, 

Youngstown, Ohio 
Whitehead Hosiery Mills, 

B urlington, N.C. 
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NUTS FOR YOU TO CRACK 


Invent something for which a 
DEMAND EXISTS—for which 
there isa WAITING MARKET. 
Here are abstracts from a few 
recent requests—HUNDREDS 
are published in full in my litera- 


ture. Can you invent any of 
these? Watch this list each 
month. 


One of the largest manufacturers in the 
electrical field has inquired of me for 
patents on ‘“‘fan motors, alternating and 
direct current power motors, starting 
motors and lighting generators for auto- 
mobiles and controller apparatus thereof, 
farm lighting outfits and everything per- 
taining to the electrical industry along the 
line of motors and generators, both al- 
ternating and direct currents up to and 
including 20 horse-power.’ 


A large middle Western manufacturer 
of agricultural machinery has just inquired 
for patents on inventions in that field. 


There is a most insistent demand for 
automobile accessories and allied inven- 
tions, many letters being received con- 
tinually from those interested in the pur- 
chase of patents of this nature. 

A Canadian manufacturer wants patents 
beng hardware specialties, but states that 
they are also ‘‘willing to consider any 


article made of metal in whole or in part.” 
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practicability, 








22nd Floor, Woolworth Bldg. 
Inventors submitting their inventions to me are protected in a tangible manner until their applications are filed. 





aly \Y_Y 


New York Office: 
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High-Value PATENTS 


Get these Books now—read them—and if 
In your honest {udomont they are not 
more interesting and worth more to you than 
all other patent books combined, we will 
refund the price in full. 





Talks by a Successful Inventor; How High Value 
Patents are Obtained; Facts About Prizes, Re- 
wards and Offers for Certain Inventions; and 
The Patents Really Wanted by Manufacturers; 
Answers to All Questions of Greatest Interest to 
inventors and Manufacturers concerning Pat- 
ents and Trade Marks; and Inside Information 
(contained IN THESE BOOKS ALONE) of Ut- 
most Importance to Inexperienced Inventors. 

That is a very general outline of what is contained in the 
256 pages of these extraordinary books. Both will be mailed 
on receipt of 20 cents, coin or stamps, which is the regular 
price of the P. T. & S. Book alone. For Patent-Sense alone 
send 8 cents, stamps. 


R. S. & A. B. LACEY 
31 Barrister Building, Washington, D.C. 











ATENTS Fees ‘reronnent 
THAT| ACTUAL FREE SEARCH 


of Patent-Office Record as to 
A Y Patentability of your invention 
“Trade Mark” 





With each favorable report we j 
Contract to Return All feat” . 


INVENTORS: $500.00 FREE 
in Awards 


Send data at once by registered mail and we will promptl 
advise how OUR CLIENTS PROCEED TO MAKE 
FORTUNES. Over $625,812.00 made by clients. 


Patents Sold FREE: Our ‘Patent 


Sales Department” Bulletin FREE! 
TWO Wonderful PATENT BOOKS FREE 
Don’t miss these books. Mail postal today. 
E. E. VROOMAN & CO., 858 F Street, WASHINGTON, D. C, 











PATENTS | 


Send Sketchor Modelof Your Invention for 


Free Opinion as to Patent- 
ability Our Certificate of Patentability 





is Evidence of ; 
Conception of your invention and may prove 
valuable to you. Our Credit System enables 
you to file your application tor Patent and pro- 
ceed without delay. Every case receives person- 
al attention of one or both members of the firm. 
Patents we secure advertised at our ex- 
pense in Leading Mechanical Magazines. 

Write today for Free copy of 104-page book, 

*“*HowtoObtainaPatentandWhattoInvent’’ 


Talbert & Parker, Patent Lawyers 




















Patents Secured by a Former Examin- 


ing Official of the U. S Patent Office 
Norman T. Whitaker 


Attorney-at-Law and Mechanical Engineer 
Inquiries Invited 





28 Legal Building -« +- Washington, D.C. 


TRADE MARKS COPYRIGHTS 
Difficult and Rejected Cases Solicited 


Over 30 years’ active practice. Experienced, personal, con- 
scientious service. Write for terms—Book free. Address 


FE. G. SIGGERS 


Box 1, N. U. Building, Washington, D.C. 
























C.L.PARKER 


Formerly Member Ex- 
amining Corps, U. 8, 
Patent Of 


a! fice, 
PATENT LAWYER 





4686 Talbert Bldg. | WASHINGTON, D.C. 
McGill Bldg. 


PATENTS Fe3 


Patents, Trade Marks, Copyrights, Patent Litigation 


Pamphlet of Instructions Sent Upon Request 


Protective Patents 


| procured promptly. Strictly professional ser- 
vice. No fee refund, no certificate guarantee 
no so-called prize or free search schemes used in 
our business. Inventor’s 104 page Blue Book on 
Patents sent on request. ROBB & ROBB, 240- 

244 Southern Building, Washington,D. c.] 






































Advice Free. Terms reasonable. 


McNally & Co., Chicago, IIl. 


THAT PROTECT and PAY 
P ATE NT S Send for FREE — 


Send sketch or model for FREE examination and opinion. 


BONDED and recommended Patent Lawyer in the Rand-McNally Directory of Bankers and Attorneys, published by Rand- 
Recommended Patent Attorney in the 

lawyers published by the Credit Company, Pontiac Building, Chicago, Sharp & Alleman’s Directory of Lav 
and Bankers, published at Philadelphia, and Martindale’s American Legal Directory of New York City. 


ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 





Highest references. Best results. 


Bankers Register and special list of selected 
Lawyers 





A large list of strong recommendations furnished free 








WATSON E. COLEMAN, Patent Lawyer, 624 F St., Washington, D. 6. 
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The Boys’ 


Magazine 


has over 150,000 sub- 
scribers. If it ap- 
peals to that great 
number of live, up- 
to-the-minute Amer- 
ican boys don’t YOU think you 
would like it too? 


Our yearly subscription price is 
$1.00, but in order to secure thou- 
sands of new readers, we offer a two 
months’ trial subscription for only 


10 CENTS! 


If you are not more than pleased with 
THE BOYS’ MAGAZINE we'll refund 
your money promptly and without question. 

' -(Remit in stamps if more convenient.) 


THE SCOTT F. REDFIELD CO., 
1020 Main St., Smethport, Pa. 
CONVERT YOUR BICYCLE INTO A 
MOTOR-CYCLE Motor fits 


wheel. 






















RwENE)) BEST, MOST RELIABLE. Best 
“SY hill climber. More STEFFEYS 


in use than all others. Stamp for circulars. 


Steffey Mfg. Co., Dep’t S., 5025 Brown Street, Phila., Pa. 


If You Want an Electrical Book and don’t know 
where to get it, write Book Department, Popular Science 
Monthly, 239 Fourth Avenue, New York City. 


$40 ~~... Motorcycle Bargains 


—. Single and Twins. Hendersons, Har- 

A\\VA leys, Indians, Exceisiors, Kultures, 
Qi’ as Sioa WZA\\\ Emblems, Thors, Popes. All makes 
Ae ' guaranteed. A-1 shape, tuned up 
ready toride. $35 to $100. Motor- 
cycle tires $3. Lamps $5. Automobile 
tires $3. Bicycles $5. Tandems $20. 
Bicycle tires $1. Bicycles and motorcycles at Factory Prices. Old mo- 
torcycles taken in trade. Highest prices allowed for them. Swap in 
yours. Send for Catalog, Free. 


DENINGER, The Price Cutter, 334 North St., Rochester, N. Y. 


= ®7 30 Days Free Trial 


i! 
NO) and freight prepaid on a new 1917 “RANGER” 
AT bicycle. Write at once for our big catalog and 
special offers. Take your choice from 44 styles, 
colors and sizes in the famous “RANGER” line. 
Marvelous improvements. Extraordinary values 
4 inour i917 price offers. You cannot afford to 
buy without getting our latest propositions and 
Factory-to-Rider prices. 
Boys, be a “Rider 

























, ent”? and make big 

Vy money taking orders for bicycles and supplies. 
5 Get our liberal terms on a sample to introduce 
\\ the new “RANGER.” 

S equipment, sundries and everything 


v } \\ : ey 
the b le line} at ha 
Senger Ni) prices. Write fic” kaamoue will do, 
Electric \\\\ \/ MEAD CYCLE company 
Motorbike Dept. K-109 Chicago 
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20 Year 













™ Elgin Watches 
: at 
Cac: geen, Wholesale! 






Price on 
2,000 New 
Octagon 

Elgin Watches 


Never before sold for less M 

than $18. This cut price Monogram Free 

sale your only opportunity In ribbon or any other fashionable 

to buy guaranteed 7 jewel swe Comet, Siar asenass 

new octagon Elgin Watches py express, or monogram ongray 

at less than the wholesale = =e ones where an pale toe 

price to Jewelers. ip one of hundreds of beautiful hand 
en jewe. movemen + 1 engrave esigns we oer. 

you prefer it. 20 year guar- 

anteed gold filled double- 

strata cases, thin model, jewel winding stem. Guaranteed 

accurate time keeper. 


Never Before Offered at $11.66! 


We have long been known as headquarters for greatest 
diamond bargains. This less than wholesale price on new 
Elgin octagon watches will establish our supremacy in the 
watch business. The secret is, buying for cash in vast quanti- 
ties and reselling direct to you at the smallest profit. 


e 
4 Guarantees with Every Watch 
1. Unconditional guarantee of Elgin Watch Co. stands back of 
the movement. 
2. Case manufacturer guarantees to replace free any case in 
which thick gold wears through within 20 years. 
3. Barnard & Co. also guarantee case and movement, doubly 
4. 





protecting you. 
Barnard & Co. guarantee to ship for free inspection and to 
refund full price if you are not satisfied. 


Order Now for Free Inspection 


Let us send you one of these magnificent watches by 
express or in care of any bank. You will not be obli- 
gated to buy. Examine it carefully and judge for your- 
self. You will say it is the biggest watch bargain you 
ever saw or heard of. Only 2,000 watches will be sent 
out on this offer. To make sure of yours, write at once, 
Money-Back Guarantee protects you. 


BARNARD & CO. Wholesale, Watches 


Diamond Importers 
Dept. 3788S, N. W. Cor. State & Monroe, Chicago 


Without obligation please send me for free inspection 
new octagonal watch, 7 jewel movement as marked be- 
low, in 20 year guaranteed gold filled case as per your 
less than wholesale price offer in Popular Science. 











SG GCOS ORs. occ icciccee CnetetiOtsscicneciccues 
SE ee eee ee seeecccecs {] Elgin 
MI cc Ne exccce mera cdetindnastmeue {] Hampden 


If you desire to remit with order we protect you with 
our Money Back Guarantee. Full purchase price will 
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be refunded if watch is retucned within 10 days. 
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Never Mind How STRONG 


You are— 


What d’ye Know? 








Today it’s a battle of wits—and brains 
win. Muscle and brawn don’t count so 
much as they used to. 

The great question now is “What do 


you Know?” It draws the line between 
failure and success. 

What do you know? Have you special ability 
in any one line? Could you ‘‘make good”’ in a 
big job right now? 

For 25 years the International Correspondence 
Schools have been helping men to get ready for 
better work and bigger salaries. They-can do 
the same for YOU. No matter where you live, 
what hours you work, or how little your educa- 
tion—the I. C.S. can train you for a more im- 
portant and better-paying position. 

Mark and mail the attached coupon—it won't 
obligate you in the least—it won't cost you 
anything to find out how you can get this salary- 
raising ability right in your own home, during 
your spare time. 

MARK THE COUPON NOW 


Mr. Edison's Proncsras 
Only <e 


$ | After 
Free Trial 


Yes, you may keep this New Edison A 

—Thomas A. Edison’s great phonograph with the | ““* =." 

giemond eae vom coos a Esccres, oe soe onl hott 
. Pay che balance at rate of only a few cents a day. 

veer own home before you decide to buy. Send no money down” =~ 

tain your friends with your favorite records. Then return it if you wish, 


For Our New Edison Book. Sen nam 
Write Today address for ournew book and Lee the = 
Edison phonograph. No obligations—write now while this offer lasts 


F. K. BABSON, Edison Phonograph Distributors. * 


A-120 Edison Block. Chicago, Minis 
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' INTERNATIONAL CORRESPONDENCE SCHOOLS 
| Box 5799 SCRANTON, PA. 


Explain, without obligating me, how I can qualify for the posi- 
I tion, or in the subject, before which I mark X. 














| QELEcTRICAL ENGINEER SALESMANSHIP 
Electric Lighting ADVERTISING MAN 

i Electric Car Running indow Trimmer 
Electric Wiring Show Card Writer 

| Telegraph Expert ER 
MECHANICAL ENGINEER ILLUSTRATOR 

t Mechanical Draftsman DESIGNER 
Machine Shop Practice BOOKKEEPER 

| Gas Engineer Stenographer and Typist 
OIVIL ENGINEER Cert. Public Accountant 

i Surveying and Mapping Railway Accountant 
MINE FOREMAN OR ENGINEER Commercial Law 

i Metallurgist or Prospector GOOD ENGLISH 
STATIONARY ENGINEER Teacher 

i Marine Engineer Common School Subjects 
ARCHITECT CIVIL SERVICE 
Contractor and Builder Railway Mail Clerk 

1 D Architectural Draftsman AGRICULTURE 
Concrete Builder Textile Overseer or Supt. 

t Structural Engineer Navigator Spanish 
PLUMBING AND HEATING Poultry Raising German 

| Gisheet Metal Worker AUTOMOBILES Freneh 

\ CHEMICAL ENGINEER Auto Repairing Italian 

i Name 

Occupation 
{ & Employer 
i Street 
and No,,., 
i City. State 





i If name of Course you want is not in this list, write it below. 
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IC AS FOR OLD FALSE TEETH 


OR BROKEN JEWELRY 


SEND us any diamonds, watches, old gold, platinum or silver jewelry 
(new or broken), false teeth (with or without gold), any dental filj. 
ings, painters’ gold leaf cotton or magneto points. Nothing too 

or too small. We pay in cash the highest ee Prices. Can do 
this because we do largest business of this kind in the country. Eg 
tablished 1890. Your goods returned at our expense should our offer 
be refused in 10 days. Liberty Refining Co., 482 N. Wood St., Pittsburgh, Pa, 


eel 





PRINT MY OW 


nis Cards, circulars, menus, book, paper, etc. Press $5, 
we, ae. Larger $18. Rotary $60. Save money. Print for others, 
PS ATs big profit. All easy, rules sent. Write factory today 
i} REV for illustrated catalog presses, TYPE, cards, samplea 

2ST THE PRESS CO. 0-33, MERIDEN, CONNECTICUB 


rr 








SEND TODAY FO 
2 Gs) Ds j 
Lor 


Taught almost anyone at home. Small cost. Send today 
2c stamp for particulars and proof. 


O. A. SMITH, Room R-541, 823 Bigelow Street, Peoria, Illinois 


I Would Not Part 
with it for $10,000 


So writes an enthusiastic, grateful customer. 
“Worth its weight in gold,’’ says another. In 
like + testify over 100,000 people who have 
worn it. 


The Natural 
Body Brace 


For MEN and WOMEN. Develops 
erect, graceful figure, overcomes 
WEAKNESS and AILMENTS of 
Women and Men. 

Brings womanly beauty and manly 
strength, restful relief, ability to work 
and enjoy life. 


Banishes All These Troubles 


pee oe 

Does away with the strain and pain of standing and walking; 
replaces and supports misplaced internal organs; reduces en- 
larged abdomen; straightens and strengthens the back; corrects 
stooping shoulders; develops lungs, chest and bust; relieves 
backache and nervousness. Comfortable and easy to wear. 


Wear It 30 Days Free at Our Expense 


Write today for illustrated booklet, measurement blank, etc. 
and read our very liberal proposition. 


HOWARD C. RASH, Pres. Natural Body Brace Co. ’ 
241 Rash Building SALINA, KANSAS — 
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Ve 
™ Learn Practical 
Aeronautics By Mail 


OR the first time in the History of Aviation, a Practical and 
Efficient Correspondence Course is waiting for you under the 
direction of Qualified Aviators and Aeroplane Builders, and a Special Offer 

of Great Importance is yours, if you will send the coupon at once. 


Aviation is initsinfancy. It stands today where the automobile and moving picture business did 
ten years ago. And the big men, the money kings in these colossal enterprises were ten years ago 
obscure mechanics with less opportunity than you have today with this wonderful Course in Practi- 
f cal Aeronautics. Now is the time to rise with the tide that means to you both fame and fortune. 


Earn $50 to $500 a Week! 


sS Today there is a great demand for men in all branches of 

& Aviation. Expets in Aeronautics command tremen- 

» doussalaries. Government Branches, Aero Socie: 

ties, Aeroplane Builders, Repair Shops and others 
_ are clamoring for trained men. 

We prepare you by mail to train for flying—at 

home—in spare time to fill any of these positions: 


Aeroplane Mechanic 
Aeroplane Builder Aeronautical Engineer 
Aeroplane Salesman 
Aeroplane Assembler Aeroplane Repairman 
Aeronautical Contractor 
Aeronautical Instructor Aeroplane Inspector 
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No matter what your present business may be, 
equip yourself NOW to take up the new profession 
of Practical Aeronautics. Send the Coupon today 
for full particulars of our Course and the Special 
Offer wearenowmaking. Thisisyouropportunity. 


Highest Endorsement By 
Aviation Authorities 


= bho —. is highly aes ig gs 
in Aviation and Flying Organizations. It has their un- ¥* ’ 
qualified approval as a quick and reliable basic training AERONAUTICAL 
for the business of Aviation. Under the personal direction ENGINEER 

of Mr. Bud Moiriss, well known Aviator and Instructor, 
assisted by a distinguished Staff of Aviators, Aeroplane Manufacturers, and 
Aeronautical Engineers, you learn all about this fascinating, profitable profes- 


eNlly 
: AY 


\\ 


















sion. Every Lesson, every Lecture, every Blue Print and Bulletin self- American 
—: explanatory, in plain terms, for quick understanding. Your training School 
is thorough and complete. A common school education is all that of 
es is necessary to thoroughly understand the Course. Get the facts Aviation 
today. Send the Free Coupon. o Ph soy! = —— 
= = = +, Vept. . 
2 Special Limited Offer-- o Chicago, Ill. 








Gentlemen: Please send 
me free and without obli- 


= Write Now 


ie Send the coupon at once for full particulars of our ra gation, full particulars of 
= remarkable special offer open to you now. Find out your Course in Practical Aero- 
AEROPLANE all about the marvelous opportunities that are open- & nautics and your Special Offer 


INSPECTOR. ing in the Aviation game. This offer is the great- ’ to those who write at once. 
est stepping stone to bigger opportunities ever 

known. Write today for complete literature, ra 

= all free and prepaid. You are not obligated 

s in any way. Do not waste time in thinking about it. Act! Send the 

Coupon or a letter or a post card will do. WRITE AT ONCE. 


AMERICAN SCHOOL OF AVIATION - PRGNOES Sais Sele wd Jblvas ceca 
431 S. Dearborn St., Dept. 2746, Chicago, III. 


DVTEOUMLNGOROAAUUOEA)ANESLNgHNEOESWGEAGASOOUAANGNRAHATONOOTTOTOD 
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Typewriter Sensation 





GREATEST TYPEWRITER 
BARGAIN EVER OFFERED 


Only $2.00 a month until the bargain price of $34.15 is 
paid and the machine is yours. This startling offer has 
astounded the typewriter world. Absolutely the greatest 
typewriter bargain ever offered. For a short time only I 
offer a limited number of these standard reconstructed 


e 
warane MODEL No. 6 
WRITING Oo. 
typewriters at this exceptional price. Perfect machines, 
not damaged or shop worn. Complete outfit, cover, 
tools, instructions, etc. Machine of standard size, keyboard 


of standard arrangement writing the full 84 characters, 
tabulator, back spacer, writes on ruled lines; in fact 


venience, at less than a third of the regular price, and each 


letter visible as printed and all previous writing com- 

pletely visible at all times. 

FREE TRIAL work 
NO RISK 


My brand new Model No. 6 offer for but $34.15—and 
only $2 per month. 

I won't let you buy this typewriter before you see it. 
I want you to be absolutely convinced that this is the 
greatest t: ter bargain ever offered. If you have 
the slightest use for a typewriter you should accept this 
amazing offer. You cannot equal this wonderful value 
anywhere. When the typewriter arrives deposit with the 
express agent $6.15 and take the machine for five days’ 
trial. If you are convinced that it is the best typewriter 
you ever saw, keep it and send me $2.00 a month until 
my bargain price paid. If you don’t want it, return 
to the express agent, receive your $6.15 and he returns 
the machine to me. I will pay the return express 
charg This machine is guaranteed just as if you 


paid $100.00 for it. 
TYPEWRITERS 


ONLY 1 01 At This Price 


There is no time to lose. Fill in the coupon and mail 
it today sure. The typewriter will be shipped promptly. 
There is no red tape—no solicitors—no_ collectors—no 
chattel mortgage. It is simply understood that I retain 
title to the machine until the full $34.15 is paid. You 
cannot lose. It is the greatest typewriter opportunity 
you will ever have. 

















HAVE this superb triple silver plated 
Lyric Cornet shipped on free trial, If 

hp Ragen A bay, pay the pag jemi price 

at the rate of only a few cents a “ay—carrying 

case free on special offer. 

Free Band Catalog Write today for 

Giese a0 Pea. * Write today nog ae 


catalog is free. No obligations in sending for it, 


Rudolph Wurlitzer C 
E. 4th st., Cincinnati, 0. --S- Wabash Avert hicazo, m 


Deatiness 


Perfect hearing is now being re. 
stored in every condition of deaf. 
ness or defective hearing from 
causes such as Catarrhal Deafness 
Relaxed or Sunken Drums, Thick. 
ened Drums, Roaring and Hissing Sounds, 


N : ON Perforated, Wholly or Partly Destr 
Wigs f*% Drums, Discharge from Ears, etc. 7 


Wilson’s Common-Sense Ear Drums 
“* Little Wireless Phones for the Ears” réquire no’ medicine 
but effectively replace what is lacking or defective in the 
naturalear drums. They are simple devices, which the wearer 
easily fits into the ears where they are invisible. Soft, safe 
and comfortable. 

Write today for our 168 page FREE book on DEAFNESS, 
giving you full particulars and testimonials. 

WILSON EAR DRUM CO., Incorporated 

886 Inter-Southern Bldg. LOUISVIELE, Ky. 
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tgusuussosssessscsssesess 7 CQY Out—Mail Today 
H. A. SMITH, 306—231 N. Fifth Ave., Chicago, Ill. 


Ship me your Model No. 6, F.0.B. Chicago, as described 
in this advertisement. I will pay you the $28.00 balance 
of the SPECIAL $34.15 purchase price at the rate of 
$2.00 a month. The title to remain in you until fully 
paid for. It is understood that I have five days in which to 
examine and try the typewriter. If I choose not to keep it 
I will oo, = it and return it to the express agent. 


It is unde that you give the standard guarantee for 
one yea: 

SENG G cinscsleccec ses es vee sees paseGube senses sshane 
OO, er yr TT TTT Tr Tt te 














AGENTS 800% 


Gold and Silver Sign Letters 


For store fronts, office windows and 
glass signs of all kinds. No experience 
necessary. Anyone can put them on 
and make money right from the start. 


$30.00 to $100.00 a Week! 


You can sell to nearby trade or travel 
all over the country. There is a big 
demand for window lettering in every 
town. Send for Free Samples and 
full particulars. 


Metallic Letter Co., 400 No. Clark St., Chicago 


ACORN UNI-LITE| 
candle power. Carry as FREE 
a lantern; use anywhere 


as a lamp. Weather proof. For house, barn, 

garage, camp and around the farm. Write for 

big free offer. Special opportunity to farmers, 

stockmen and motorists. Agents make big money. 
Write tonight for new 1917 offer. 

ACORN BRASS MFG. CO , 669 Uni-Lite Bldg., Chicago 


YOUR SPINE NEEDS STRETCHING 
























Turns night into day. 300 











This University discovery is the most important health invention of the century. It 
remakes and peiavenaene th Human Bote: It produces normal srines.- It: frees 
impinged and eee nerves, corrects eee muscles. shortened Nin wiig 
eliminates congestion, improves circulation an rain oO . 
INCREASE THE BODY'S LENGTH, THE PANDICULATOR CO., Cleveland, 
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The Divine Red Devil Water Motor 


i rate washing machines, sewing 
pe small lathes, small dynamos, do 
grinding and polishing. No muss—no fuss 
—nothing to get out of order. 


A Simple, Durable, Economical Motor 


little or nothing to operate. Im- 
pate ae ket wheel construction exactly like 
bie turbines. Power for small shops, mechan- 
ics, grocers, doctors and dentists. Money back 
if not entirely satisied. Booklet and Prices, eae 
Sent Free if You Will Write Today. and give us, se of fence, 
water pipe and water pressure and work to be done. m 
furnish information to get booklet. 


Divine Water Motor Co.., Dept.S, Utica, N.Y. 


WRITE for Free Hand Books on Patents, 
Trade Marks, etc.—or send sketch, descrip- 
tion or model of your invention—for free and confi- 
dential opinion regarding patentability. si : 
t firm of patent attorneys — years 
pareos herg PROMPT q no enigy tee —* 
—candid i i x rocured. 
en, ee Special lotice in 


53 Woolworth Bidg., NEW YORK. 
627-F Street, WASHINGTON, D.C 





now buys @ dazzling Lachnite Gem. Their 
Drilliance is eterna:—they stand mre arid 
tests and fotsless! like diamonda, 4 you can 
Jamon: ° 
tree trishe Bet tn solid go . — 
Write for Big Jewelry Book c3irecs “is WAN 
enough. Loop ag rete erphninh— Agaugy Ss eee a ee 
HAROLD cae oeets Anza NY i a ; 


Write today for our new 171-page book on“ The 
Power of Law Training’. It carries a vital and in- 
spiring message to every ambitious man, Find out 
about the opportunities that await the law trained 

man. Findout how you canlearn from masters of the 
law rightin your own home. No obligations. The book is free. 
Write today-rorrci's.23 Siamating © evecial 
Q@MERICAN CORRESPONDENCE SCHOOL OF LAW 
1206 Manhattan Bidg. Chicago, Illinois 





= j 


European Motorists are getting from 10,000 to 
15,000 miles from a set of tires by “‘half-soling”’ 
them with Steel-Studded Treads—You can do 
the same. Durable Treads are guaranteed 
5000 miles without puncture. 


4 without a cent deposit 
We deliver free wihouts cent deposit 


low Ppa to judge. Applied in your own garage 
in 30 minutes without special toois. 


H to motorists in new 
Special discount {2.700 35,22 hi 
ment direct from factory. Write for sample 
and guarantee. Be sure and state tire sizes. 


THE COLORADO TIRE & LEATHER CO. 
649 Tread Bldg., Denver, Colo. 
E-49 Transportation Bldg., Chicago, Tl. 
720-496 Woolworth Bldg., New York City 


GUARANTEED 5000 MILES 
WITHOUT PUNCTURE 
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Auto Books 





50c aWeek 


Only 50c a week buys this brand-new auto- 
mobile library. It is called Automobile 
Engineering, and in it you will find everything about 
modern automobiles. Almost two entire volumes are dee 
voted to the new systems of ignition, starting and lighting. 
Welding, vulcanizing, and public garage equipment and 
operation are thoroughly covered. Five thick volumes, 
52¢x8 inches, flexibly bound in genuine morocco leather, 
gold stamped. 2,400 pages; 2,000 illustrations, tables and 
diagrams, Written in simple, easily-understood English, 
and carefully cross-indexed for quick reference. 


Shipped Free 


Don’t send a penny, Just put your name and address in the 
coupon and we'll send all five volumes to you, express prepaid. 
Read them—study them—examine them carefully before you 
decide to buy. If you don’t like them after 7 days—write us 
and we'll take them back at ourexpense. If you keep them, 
send only $2.00 within 7 days, and then $2.00 a month—50c a 
week—until the introductory, rice of $16.80 has been paid. 
The regular priceof this set will be $25.00, 


Consulting Partial List of Subjects 
Service FREE |eac0%: 


In addition to the books you get | Zissign, Fine 
free of all charge a $12.00 Consulte ing, Ignition, Starting 
ing Membership. If any question | Wi 
puzzles you—write us. Ourcorps ; § 
of auto experts will solve any auto |e, Semen ee 
problem. Ask all the questions you | Motrepcles ¢ ; 
want for a whole year. This service | Trucks, Glossary. 
is absolutely free, 

eee ee ee ee as Ge 


AMERICAN TECHNICAL SOCIETY 
2 Dept. & 120A Chicago, U. $. A. 
Please send me a set of Automoe 


This Coupon / bile Engineering for7 days’ free 


examination. If I decide to buy, will 
See these books before 




















send §2in7 _— and pes a — 

: until $16.80 has been paid, when 
oe Sete 30 at. , Be F sndConsulting Membership will be mine. 
member— »> 6 fill ,us / Otherwise will notify you and hold books 
pl gene econ subject to — order. Title not to pass 
This offer is open to wniamly pale. 

iV) wi in 

the. boundaries of th 
U. S. and Canada, 


AMERICAN 4 NAME COOSOESESS ro eeeeeereseseseseseeeseseseeee 
TECHNICAL 
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SOCIETY @ 
Dept. A 120A ) ADDRESS cccccccccscccccce eecccccccccccccccccce oe 
Chicago, U.S. A. 
EE REFERENCE ..cccccccccccccccccccces cccccccccccoccece® 
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Diamonds @ ~ Watches 


2000 NS 
RATIO Send Tod 
pe 4 for og 






This Handsome 116-Page Catalog contains 
over 2,000 illustrations of Diamonds, Watches, 
Jewelry. All the new. mp opalar styles: are shown 
orgeously beautif iamonds, artistic solid 
gold and platinum mountings — exquisite 
things—at prices to suit any purse. ‘Select eny- 
thing desired, either for personal wear or for 
a gift, then ask us to send it for your exami- 
nation, all charges prepaid by us. 
See and Examine the Article 
Right in Your Own Hands 
you like it, pay one-fifth of price and keep 
it, balance d divided into eight equal amounts, 
Sigente monthly. Send for Catalog today. 


LOFTIS BROS. & CO., 
: Dept. A 871 100 to 108 
Cstablished 1858) Stores in: CHICAGO: 
















You See 









ON. CREDIT 


National Credit Jewelers 
WN. State St., CHICAGO, ILL. 
PITTSBURGH: ST.LOUIS: OMAH 


This Is 
the Ring 
She Wants 
The Loftis “Perfection” Diamond Ring 
is our great special. Only fine, high-grade Q 
Diamonds, perfect in ast ‘and full of fery brill- \ 
jancy, are used. Skilfully set in our famous 
Loftis ‘‘Perfection”’ 14k solid gold six-prong 

ring mounting. Our large Catalo log shows 
Lage oe ge Values at $25. 
$40, $50, $75, $100, $125 


EASY CREDIT TERMS 


Our prices on guaranteed Watches are f 
lowest. All the new models are —oay i in 

Catalog. Any one you select will be sent 
for your examination, charges prepaid. 
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What other men have accom- 
plished through I. C. S. help, 
I can. If the 1.C. S. have 
vaised the salaries of other 
men, they can raise mine. To 
me, I. C. S. means ‘I CAN 
SUCCEED.’”’ 


enn ate 


Get ne “I Can Succeed” 
spirit, for the International 
Correspondence Schools can 
raise your salary—whether 
you’re a dollar-a-day man or 
a dollar-an-hour man. No 
matter where you live, what 
you now do, or how little time 
or money you may have, the 
I. C. S. have a plan anda 
| Course of Training to fit yourneeds. Hundreds of thousands 
of ambitious men have been prepared for and have achieved 
success through I.C.S. help in the past 25 years—over 130,000 
i are now studying, getting ready for the big job ahead. 

Join them and make your life something to be proud of— 
you can do it. Just mark and mail the coupon TODAY 
and find out how; it won’t obligate you in the least. 


Tran, cosa TEAR OUT MERE 0@@22??22.DeoC"——_ 


INTERNATIONAL CORRESPONDENCE SCHOOLS, Box 5801, Scranton, Pa. 
l Explain fully about your Course in the subject marked X: 





Electrical Engineering ADVERTISING CHEMISTRY 
Mechanical Engineering Salesmanship Illustrating 





t Mechanical Drafting Commercial Law ne mg 
f Civil Engineering Bookkeeping Poultry 
t Stationary Engineering Stenography French 
Mining Engineering Civil Service German 
Architecture Ry. Mail Service Italian 
| Architectural Drafting AUTOMOBILES SPAN 
Name. 
Address. 








73 SAVED 


BUY 
DIRECT 


GET FREE BOOK ?- Pts 
INSTALL YOUR OWN PLUMBING “Z3" 


Get our Handy Man Book. Every home-owner needs it. 


Shows new home improvements and everything in 
guaranteed plumbing and heating supplies aw 
at wholesale prices. Any handy man can install wi 
ur free easy —— sped plans and instructions with 
the help of our service 


CUT TO FIT HEATING PLANTS 


ears’ rience enables us to farnish peating 
TO IT, bathroom outfits, etc., 
original, easy nstallin Sontenes, ‘combining quality, 
—— simplicity and ease of installation 
00,000 pl lants behind our guarantee. WRITE 


The ‘Warde Lava Co. SB reernst et! Chicage 


Cottage Grove Ave. 








Sensational Typewriter Offer 

Everyone poeds | a typewriter. Write 

jul » 12 eep carbon Co) - 

arguments ey law w sats Earn extra = 
ng manuscr) writing scenari 

with € po cect es leader, 08, Ct, 


UNDERWOOD 
Standard Visible 


Unusual value. Must be seen und used to 
appreciated. Let us send one on approval, 
you find slightest thing to criticise, returg 
machine at our expense after 
é 10 Days’ FREE Trial 

D ontop weust +4 a on merit. Youcan 

nt, app ying rental on purchase price, 

Buy for Cash or Easy Payments at ” 
Less Than Half Price 


Write forinformation about Big Offer 77 


. Typewriter Emporium, Chicago, iL 
yP00 S tisfied E Customers 
59 100 Bstablished &y Yeare 


New = Adder $2 50 


Makes adding easy for anyone. It’s accue 
rate, quick, durable and easily operated. 
Capacity 999,999.99. Save time, brain 
work and eliminates errors. Thousands 
a of pleased owners. Guaranteed one year, 
Delivered complete $2.50. Order yours 
today. Agents wanted. 


J. H. BASSETT & CO., Dept. 44, 5921 INDIANA AVENUE, CHICAGO, ILL 
hy Golden G | 


Over 100,000 in Use PORTABLE 
Mostly wold through (CA Addin a 
recommendation 
For Possonal Desk or eS at \ 


General Office 







































Itchecks mentalcalculations | 
Buy through your stationer : 
Write for10-dayTrial Offer |§ 
P, E. Ganeher, A. A. M. Co. “ 
146 Wuane St., New York 





FACTORY 
- REBUILT 


TYPEWRITERS 


Save You 
From $25 to $75 


Up-to-date Machines of Standard Makes thorough- 

ly rebuilt, trade-marked and guaranteed the same 
as new. Efficient service through Branch Stores 
in leading cities. d for latest booklet. 
American Writing Machine Co.. Inc.. 339 Broadway, N. Y. 





? That’s what 100 cities spent for 
buildings last year. Sanita neers—Heating and 
tilating bastecnes-Deuian 6 and Estimating Managere—an8 
Plumbing or Sanitary Inspectors fee this ener. 
share it. These positions pay $1600-$8000 a year. An 
we cantrain you for one of them in your own home. Course 
endorsed by all interested organizations. 

WRITE TODAY for free booklet. No obligations. It is free 


American School of Correspondence, Dept. H120A Chicago, U.S.A. 


oe planting and heating in, in pow} 
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150 Million Dollars 
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Popular Science Monthly 


Free for Six Months 











My Magazine— 


“Investing for Profit” 














If you will send me your name and 
address, I will mail you this wonderful 
magazine absolutely free for six months 
—Special Trial Introductory Offer. Each 
copy is worth $10.00 to $100.00 to you. 


Wait till you see, it is a good thing, but don’t wait till 
every one sees it—you will then be too late. One 
good investment is worth a lifetime of labor. 


How Small Investors Have Made Large Fortunes 


You know and I know that small investors have made large 
fortunes—men who, guided by judgment and courage, have 


placed their funds direct into creative enterprises at their in- 
ception and thus reaped full benefit of the earning power of money. Today oppor- 
tunity on bended knee is entreating the small investor to accept her favors—and 
those who heed the insistent call are achieving fortunes. 


My magazine explains the rules by which small investors have made wise and profitable invest- 
ments—how $100 grows into $2,200—the actual possibility of intelligent investment. 


Learn the REAL EARNING POWER 
of Your Money 

The real earning power of your money is not 
the paltry 3% to 5% paid by banks or by corpora- 
tions that have their future behind instead of in 
front of them. “Investing for Profit” reveals 
the enormous profits financiers make and shows 
how one can make the same profit—it demon- 
strates the real earning power of your money— 
the knowledge that financiers hide from the 
masses—it explains HOW small investors are 
making big fortunes and WHY they are made. 

This and other valuable financial information 
is yours—it is free six months for the asking. 


How to Determine the Value of 


Different Investments 

There are thousands of salaried people today 
who have a small sum laid aside or who can in- 
vest a small amount each month—but who realize 
that they do not know how to determine the 
value of the different classes of investments that 
are offered tothem daily. This condition has cre- 
ated a demand for a publication or institution 
whose express object is to help direct and guide 
the small investor. ‘Investing for Profit” is the 
result of a pressing need, and should be worth 
tens—perhaps thousands of dollars to you. 





When writing to Advertisers please mention Popular Science Monthly 


If You Can Save $5 a Month or More 


“Investing for Profit” is for the man who intends to 
invest any money, however small, or who can save $5 or 
more per month— but who has not yet learned the art of 
investing for profit. Read what Russell Sage, one of the 
most successful financiers of his day, said in regard to 
investments: 

““There is a common fallacy that, while for legal advice 
we go to lawyers, and for medical advice we go to physi- 
cians, and for the construction of a great work to engi- 
neers — financing is everybody’s business. As a matter of 
fact, it is the most profound and complicated of them all.” 

Don’t invest a dollar in anything anywhere until you 
have at least read 1 copy of my really wonderful magazine. 


Mail Coupon Today for Free Financial 
Advice and Magazine 

There are absolutely no strings to my Six Months’ 
Free Trial introductory offer. I will do exactly what I say. 
If you will send me your name and address on the attached 
coupon I will send you absolutely without charge, for six 
months, my magazine—‘“‘Investing for Profit.’”” Then you 
are to decide whether or not you care to continue to sub- 
scribe and want free advice on financial matters. Surely 
this is a fair, square, liberal offer—so sign and mail the 
coupon now — before you turn this page. 


H. L. BARBER, Publisher 
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H. L. BARBER, 20-A Jackson Bivd., Chicago, III. 


Please send me absolutely Free of Charge, “Investing for Profit” 
~ for six months and record my name for free advice. 
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Direct Importing 

and smaller profits are the secret of 

my low prices! penton diamonds direct 
from the cutters in vast quantities. I, myself, 


personally grade every diamond in our vast stock. 
This is your assurance that you get exactly what we 
promise, exactly what you expect in fine quality and 
money’s worth! By selling diamonds direct to people 
who wear them, I have wiped out the profits of many 
middlemen. I actually save you 35%. Our diamond 
prices are less than established jewelers must pay 


y% ee ALI wholesale! 
SPEC 1 Ship for FREE 
~~ — NO MONEY EXAMINATION = 
Dam any diamond you select by any express orto any bank 
Retail value $40.00. to prove that I sell the same Diamond for 35% less 





rat 


Slieeaing wet money or a bigger Diamond for the same money. 
plete» f= $25.00 1 Give the Only Bankable 


MONEY BACK GUARANTEE 


This is the only Diamond guarantee that you can take to any bank in 
America and cash in your Diamond investment if you wish ot do so. 



















ALCOHOL, GASOLENE OR GAS 
A most remarkable invention 

No elec'ricity, wires or springs. 1917 I 

Models, Runs 8 hours fora cent on kerosene, Gale aee 

venient. Brings genuine comfort and satisfaction. Ideal 

a ‘ck. A proved success. The wonder Fan. 2 Models, 


12-inch—$16.50—Alcohol or Gas only (Gas $1.50 extra) 
A 16-inch—$18.50—Alcohol or Gas only (Gas $1.50 extra) 
16-inch—$19.50—Any Burner (Gasolene $2.50 extra) 
B 21-inch—$22.50—Any Burner (Gasolene $2.50 extra) 
F. O. B. Chicago. Cash with order only. 
KEEP COOL 














LAKE BREEZE MOTOR, 581 West Monroe Street, CHICAGO 
, 















It’s a legal certificate of carat weight, quality and value. Permits ex- 

change at full value at any time. . 

1917 DE LUXE BOOK OF DIAMONDS FREE! A a°d a 2 
Mail coupon and get free book even if you have 

not yet made up your mind to order. True facts ofeye) 4 Coupon 

about Diamond qualities and values, and thou- 

sands of beautiful illustrations of 1917 Diamond @ BARNARD & CO., 

Jewelry. References: Lake & State Bank, Dep. 1688-S 





100,000 satisfied customers 2il over America. Chicago, Ill. 
















\ Do you want them? Strength that is more 
we than mere muscular strength. The strength, 
health, power and vigor of youth is now within 
your reach through the White Cross Electric 
ibrator. Be strong—be healthy—enjoy things the way 
you used to. Write—learn what vibration may do for you. 


The White Cross Electric Vibrator 


With this machine in your home you can give 
yourself the treatments for which specialists 
receive $3.00 to $5.00. Can be connected up as 
easily as an electric lamp. Or, if your home is not 
yired —_ it will run on its own 


Write Today For Our Big FREE BOOK! 


Just your name and address on a letter or post 







Chicago; Dun, Bradstreet, your banker, @ N.W.Cor.State& Monroe, 

BARNARD & CO y) a or obligation 
please send me, Free, postage pai 

= % 1817 Detoze Dimond Bok.” 


. 1688S, N.W.Cor. State 7 
iiaawe. CHICAGO 4 DIRING os cecvccnce eccecccccccccccs ° 





card is enough. e will send you, absolutely free and 
paid, our new book,“*Health and Beauty.” It tells you 
it vibration and about our special offer. rite today. 








| Lindstrom-Smith Co., Dept.A120 1100 So.Wabash Ave., Chicago 




















UP-TO-DATE 
NEW AND USEFUL 
. 
Pen or Pencil 
with complete 

Clasp yearly calendar 
“_ Buy from your dealer or send 
15c for sample and par- 
ticulars. State which 


size clasp you want 
—for pen or pencil, 












ARGUS MFG. CO. 
128 S. Honore St., CHICAGO, ILL. 


























NO MONEY DOWN—Order any“diamond 
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IAMONDS ceeois 
BEAUTIFUL DIAMONDS SENT ON APPROVAL 


from our catalog; we will send ft all charges paid. 
After you have made a thorough examination and are satisfied as to the quality and value, pay 
20% of the price and only 10% per month thereafter. If not satisfactory, return it at our 
expense. Don’t pay a cent until you are satisfied. Certificate furnished guaranteeing the 

i d di: d purchased from us can be exchanged at a yearly increase 


our 
Jaan a Te OS re atten’ LW. SWEET &CO., Inc., 2 and 4 Maiden Lane, New York City. 
When writing to Advertisers please mention Popular Science Monthly 
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MEND IT TODAY 10¢ 
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Statement of the Ownership, Management, Circulation, ete 
required by the Act of Congress of August 24, 1912, of Popular 
Science Monthly published monthly at New York, N, y for 
April 1, 1917. State of New York, County of Kings, gs, Before 
me, a notary public, in and for the State and county aforesaid 
personally appeared O. B. Capen, who, having been duly swom 
according to law, deposes and says that he is the B = 
Manager of the Popular Science Monthly and that the follow; 
is, to the best of his knowledge and belief, a true statement 
the ownership, management, etc., of the aforesaid publication ; 
for the date shown in the above caption, required by the Act 
of August 24, 1912, embodied in section 443, Postal Laws and 
Regulations, printed on the reverse of this form, to wit: 

1. That the names and addresses of the publisher, editor 
managing editor and business managers are: Publisher, The 
Modern Publishing Company, Inc., 239 Fourth Avenue, New 
York, N. Y. Editor, Waldemar Kaempffert, 239 Fourth Avenue 
New York, N. Y. Managing Editor, Waldemar Kaempfiert, 
239 Fourth Avenue, New York, N. Y. Business Manager 
O. B. Capen, 239 Fourth Avenue, New York, N. Y. 2.—That 
the owners are: The Popular Science Publishing Com 
Inc., 239 Fourth Avenue, New York, N. Y. _ Stockholders of 
Popular Science Publishing Company, Inc., Henry J. Fisher, 
22 William Street, New York, N. Y.; Oliver B. Capen, 239 
Fourth Avenue, New York, N. Y.; Robert Cade Wilson; 
633 Springfield Ave., Summit, N. J., Waldemar Kaempffert, 
239 4th Ave., New York, N. Y., George B. Agnew, 22 William 
St., New York, N.Y., Susan D. Bliss, 22 William St., New York; 
N. Y. 3.—That the known bondholders, mortgagees, and other 
security holders owning or holding 1 per cent or more of total 
amount of bonds, mortgages, or other securities are: Importers 
and Traders National Bank, 247 Broadway, New York, N.Y; 
H. J. Fisher, 22 William Street, New York, N. Y.; § D, 
Warren Co., 200 Devonshire St., Boston, Mass.; 4.—That the 
two paragraphs next above, giving the names of the owners, 
stockholders, and security holders, if any, contain not only 
the list of stockholders and security holders as they appear 
upon the books of the company, but also, in cases where 
the stockholder or security holder appears upon the books 
of the company as trustee or in any other fiduciary relation, 
the name of the person or corporation for whom such 
trustee is acting, is given; also that the said two paragraphs 
contain statements embracing affiant’s full knowledge and 
belief as to the circumstances and conditions under which 
stockholders and security holders who do not appear upon 
the books of the company as trustees, hold stock and 
securities in a capacity other than that of a bona fide owner; 
and this affiant has no reason to believe that any other person, 
association, or corporation has any interest direct or indirect 
in the said stock, bonds, or other securities than as so 
by him. 

(Signed) O. B. CapEN, business Manager. 
Sworn to and subscribed before me this 17th day of 
April, 1917. : 
R. L. Whittle, Notary Public Queens Co., No. 346. | 
(SEAL) My commission expires March 30, 1918. 
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No. 68 Carleton Generator 
7 Volts 7 Amperes (49 C. P.) 


solves the lighting problem. 
Steady light with or without storage batteries 


brackets for Ford, Saxon 
Soe Metz cars, but easily applicable 
to any car, cycle, boat or miniature 
stationavy plant. Highest quality 
-construction and moderate price: 
not to be confounded with cheap, 
permanent magnet generators. 
Also Automatic Cutouts, Storage 
Batteries, Governors and Ame- 
meters. Descriptive Bulletin exe 


ReRCIAL 12-Volt. 10-Ampere Gen- 
oats or S' 0) ° , 
— Local demonstrating agents wanted 











(ori) whe 78 SUMMER, BOSTON 
20¢ a Day Buys 
This Superb Celle 
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4. MADEin the shop of Henry Farny, 
; mies the great French violin maker. 
\) ) \\ It will be sent to your home fora 
~ & LY week's free trial. Pay for it in 
i 
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small monthly payments. 
Write Today {<2 
offer. No obligation—send now. 
The Rudolph Wurlitzer Company 
‘ Dept. A3 
East Fourth Street, Cincinnati, Ohio 


South Wabash Avenue 
















BUY PLUMBING ana HEATING SUPPLIES 


at WHOLESALE Will Save 
You 30% 


Don’t pay retail prices. Full stock 
onhand for prompt shipment. Send for free catalog. 


B. W. KAROL, 800-802 South Kedzie Ave., CHICAGO 
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REVERSIBLE 


TR 





e 
Send 2 Cents in U. S. stamps 
to pay postage and we will send you 


FREE a SAMPLE COLLAR of our New Style 
“Copley.” State size wanted. 


REVERSIBLE COLLAR CO., Dept. A, Boston, Mass- 


Restore your vi- 

ower eau y tality. Renew 

5 your beauty. 

cs Marvelous, per- 
lolet Rays (cccvinys. 
For home use. Vi- 

rayo, the trueViolet Ray instrument, endorsed by lead- 
ing physicians and hospitals. Soothing,delightful,nerve 
toning, health building Violet Rays. Send immediately 
for wonderful book on health and beauty. FREE 


VIRAYO 


Virayo, the true Violet Ray, instru- 
ment, recommended by Du ysiciens for 
private and family use. Use it any- 
pplicators for every ailment 

treated by Violet Rays. Special exe’ 
limited introductory offer. 
BOOK FREE. Xo: 
this new book on health - 

ty, vitality and vigor. . Book sent Ls 
ial introdu price on Virayo, all 

id free to you with book. 

‘e have moved to our big new modern { 


is. 
Dept. 572—R__ Racine, Wis. 


























Popular Science Monthly 


Heres the Way to 
Make Big Money! 


Write us today. Seehoweasy §} 
for you to start a money-maki 
business of your own with a Bar- 
tholomew Pop-corn and Peanut 
Machine. Use your whole time 
or spare time. Wonderful profits! 
Set your machine wherever the 
j business is—on a corner, in a 
theater or hotel lobby, at base- 
ball or picnic grounds, etc. 


Credit ! 


Write for free catalog! See our 
famous big line and our easy pay- 
ment plan. Terms so easy you 
won’t miss the money. Let the 
machine pay for itself out of your 
ecm and peanut sales, 
ere’s your chance! Write 

today—a post card will do. 






















Compan 


107 Heights St. 
Peoria, lilinois 
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Big money for you 


Think of the auto owners in your own locality 
who are eager to have their tires repaired! 
Open a repair shop with a Shaler Tire Repair 
Outfit. Earn $250.00 per month. No experi- 
ence necessary. We make it easy for you to 
start right away. You have your own business. 


Free Book Tells How 


Write for our wonderful book, “How to Open a Tire 

Repair Shop.” It will open your eyes! Shows you how 

easy the work is. Shows you the big money that can 

be made. Write for this book today. A post card will do. 
Cc. A. SHALER COMPANY 


2105 Fourth Street Waupun, Wis. 
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I Never Stop for Punctures 4 


since | treated my tires with 


NEVERLEAK 
TIRE FLUID 


No more delays—no more 
stopping by the wayside to 
“‘fix a leak.” 

Saves repair costs of 
punctures—saves porous 
tires from the junk pile 

— preserves new. tires 

and doubles their life. 


25c.Treatment Gives $2.50 
Extra Tire Mileage 


punctures on the 
run. Getatubeor 
two today and save < 


9 
your tires. Soldby “¥Y 2 e 
Repairmen and by 


Bicycle Dealers. 


BUFFALO SPECIALTY 
COMPANY 

















You need more than your eyes 
to read a map—the best ever 


: drawn is useless, unless you 
know direction. 


You need a LEEDAWL— 
Only Guaranteed Jeweled Compass at $1.00 


Ask your dealer. If he does not have them, or 
will not order for you, send direct to us. 


Ask for free folder or send 10 cents for book, 
**The Compass, The Sign Post of the World.’’ 


Saylor Instrument Companies , Rochester, N. Y. 


Makers of Scientific Instruments of Superiority. 








ASBESTOS 


We are miners and shippers of Crude Asbestos in 
any quantity. We produce all grades at our world 
famous Bell Asbestos Mines, in Canada. We also 
card fibres, spin yarns, weave cloths, and make all 
sorts of Asbestos products. 

For anything you want in Asbestos, turn to 

KEASBEY & MATTISON COMPANY, 
Dept. S-4, AMBLER, PENNA., U.S. A. 
Owners of the world’s largest Asbestos Mines. 


Factory * Rider 


SAVES YOU MONEY. 


Buy direct and save $10 to $20 on a bicycle. 
RANGER BICYCLES now come in 44 styles, colors 
and sizes. Greatly improved; prices reduced. 
Other reliable models $15.75 up. WE DELIVER 
€ to you on approval and $0 days’ trial and 

riding test, i 
Our big FREE catalog shows everything 

new in bicycles and sundries. Write for it. | 
lamps, wheels, parts and supplies 












at halfusual prices. 5 
Do not buy a bicycle, tires, or sundries antil 
you get our wonderful new low prices 


andliberal terms. A postal brings everything. 
M E A Dp CYCLE COMPANY 
Dept.K-109Chicago 








marksman—prevents flinching > 
and nervous tension. Teach Fjg 
our family target practise at 
ome or camp. Boys, girls, grown- 
ups like it. Send for free book— 
full of stories. 


The Maxim Silercer Company 9 ~ Hartford, Conn. 





















pesos me See Sh . ee 
ilencer absorbs 
75% of the recoil. oulder 


Increase the pleasure of home practise ‘og 


Si p hunting trip with 4 


It will make you a better Free- 








91 Homestead Ave, 





























a* 


% _— ~~ 
BF: 


















Quicker and cheaper than 
a gasoline blow-torch for 
brazing and soldering 


For factories, repair shops, linemen, dentists 
jewelers, the Prest-O-Torch saves time and 
money. Used with Prest-O-Lite Tanks—ready- 
made gas. Intense, concentrated flame instantly 
lighted. No depreciation, safe and convenient. Style 
“A”, price, 75c (Canada, 85c) will braze upto % inch 
round rod. Style‘‘C’’for heavier work, $2.25(Canada, 
$2.75). Special styles for dentists. Write for literature 
" or send order now. Money refunded if not satisfied, 


The Prest-0-Lite Co., Inc. 1,530,Srectway,, 


a 7 
) Eastman, Ansco Speedex, Rexo Speed 


J David Stern Company 


Acetylene Blow Torch. 


O-Torch 












Canadian General Office, Dept. A.D.,Toronto, Ont. 








2 Save money on any Camera, Ki 
.Write Now Lens, Motion-Pieture Outfit — 


or photo accessory. 10 days’ free trial 
—money-back guarantee. 





film at cut prices. Send for catalog now. 


a | 
*‘In Business Since 1885S”"" 

622 Davseo Bldg. , . 
1047 Madison St., Chicago, Ill. . 






ve Camera Money 





A Baseball 
Jersey 

























Be the First in Your Club 


School, City or Town, to wear this pure, 
all wool sweater, double collar and cuffs, 
Your choice in colors. This jersey was 
selected by 10,000 of my customers for 
last season. Your chum ‘will recom- 
mendit. Send for my big illustrated 
catalogue. Write me and learn — 
for your club’s order. Popular 

Best Grade Sporting Goods—Baseball, 
Basketball, Tennis, Golf, Football, ete, 

WRITE ME NOW 





; Save money! Offers guaranteed 
f bicycles—$19.95 and up. Write Uonkgomers Wad ee Dept. G52 
§ nearest house. New York, Chicago, Kansas City, Ft. Worth, Portland, Ore. 


JACK SHANNON CO., Dept. 50, 54 E. Monroe St., Chicage 

































Emblems for Schoois, Uiuvs anu ouewues vf 
every kind. . 


36-page Catalog Free 


\ } 2 600 illustrations. Pins 25centsand up. 4 
NW ae K30 Save money for your associates. 
'K10-50c 50c 1 (C- K. GROUSE Co., Man rs 


Pin Pin 108 Bruce Ave., North Attleboro,’ 


When writing to Advertisers please mention Popular Science Monthly 
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rite for New 31 Engine Book 
Motor Boat Pleasure | | 


| upon your engine; nothing can so make or mar your holidays. 
Don’t noord Senmnitely on the engine for your boat until you have read this new 
pook on L-A engines. The book contains everything you should know about 


tengines. It describes and pictures the complete line of L-A inboard 
movoutboard motors for launches, row-boats, work-boats, etc. 


30 Days’ Trial Plan 


performance of L-A motors before you buy. Write for 

ecg, wee cade. It gives you particulars about this trial plan. 

Cockwoop-AsH Motor Company, 1451 Horton Ave., Jackson, Mich. 
2 (26) 

















THE BROOKS SYSTEM | 
| P| KNOCKED DOWN BOATS |"/ 


A‘ parts accurately machined ready for assem- 








bling. Everything from Canoes to Cabin Cruisers. 

= V-bottoms—high speed—semi-speed, and work 
j = boats. Full size paper patterns and illustrated in- 

S structions for amateur builders. ‘The Brooks System” 
saves over 24 the cost of a boat. Present conditions 
of freight rates, labor costs, slow deliveries, makes this 
the only practical method of getting a boat. Weare 
the originators of the pattern system of boat building. 
Send now for illustrated catalog. 


BROOKS MANUFACTURING COMPANY | 
8606 Ship Street, Saginaw, Mich. = 
Largest and oldest concern of its kind in the wor = 
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Happy, JoyousDays for Everybody 


Out there next to Nature. with the cool wind blowing, 


“ ” 
. your Old own Canoe rides as lightly as a 
feather. Safe, swift, easy to paddle and to manage. 
Write for catalog. Order from dealer or factory. 
Speedy delivery, $34 up. : 


OLD TOWNCANOECO., 1696 Main St., Old Town, Maine, U.S.A, 
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Steel Fishing Rods 


Fly, Bait,| Whatever the fishing, we have 
Casting, the rod for it. 38 different 
Silk Wound, models, each one guaranteed 3 
Telesc opic years. ‘* Bristol’? Rods will 
Trolli t ’1 stand more wear and tear than 

rolling, etc. any other rods. Works of art in 
finish, hang and balance $3.50 to $25.00 of your dealer. 


Two Catalogues Free 
of “ Bristol” Rods and Meek and Blue Grass Reels. 


THE HORTON MFG. CO., 197 Horton St.,, Bristol, Conn. 


Also manufacturers of Meek and Blue Grass Reels. 
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_,LICHT-SAFE-STAUNCH 
AND SEAWORTHY 
bsolute_safety is enjoyed by using the Kennebec Spon- 
son Canoe equipped with a Kennebec sailing outfit. 
The“Sponson” is unsinkable and will nottip over. Especially 
dein on rough water or foruse by young people. Grace- 
ful lines are retained by building the sponsons into the canoe. 
rite for free, illustrated catalogue, showing many styles of 

canoes and boats, and all accessories. 
KENNEBEC BOAT & CANOE COMPANY 

10 B. BR. Sq., Waterville, Maine 


Has The Motor Boat Bud Got You? 


“Ww Health and happiness are assured with one 
: of the new popular priced Gray motors in 
your boat. Select your boat irom our 1917 
S > Boat Builders Catalog showing products of! 
N22 200 leading boat builders. Select your en- 
gine from our new complete Engine Cata- 
log. Both books FREE. Send today. 
GRAY MOTOR COMPANY 
648 Oakland Ave., Detroit, Mich. 


MAKE YOUR BIKE A 


MOTORCYCLE 


at a small cost, by using our 
attachable_ outfit. Fits any 
Bicycle. Easily attached. No 
special tools required. 


“Used His Four Years” 


Harry A. Hyatt. of Boreas River, New 
York, writes: ‘ About four years ago I 
received my motor attachment, and wish 
tosay that Iam satisfied. with it in erery 
way, for it has certainly given me qoud 
service. Anyone wanting a motorcycle or 
attachment, I would recommend them to 
the Shaw Manufacturing Co.” 


FREE BOOK Write today for bargain list and 

. free booklet, fully describing 
the SHAWBicycle Motor Attachment. Motor. 
cycles all makes, new and second-hand, $35.00 up, 


SHAW MANUFACTURING CO. 
Dept. 169 GALESBURG, KANSAS 































Big Money in Electricity 


The electrical industries offer wonderful oppor- 


tunities to boys with a liking for Electricity. ‘The 
salaries paid to trained men are large, promotion 
comes rapidly and, best of all, the work is fascinating. 


The discovery and development of new lines 
(sach as wireless telegraphy and telephony), from 
time to time, promise attractive and paying fields to 
those who wish to specialize. ‘The will to do and 
Special Training will bring success to you. 


The International Correspondence Schools can help 
you to become an expert in electrical work, no matter 
what branch you like best. ‘Thousands of young men 
havealready won success through I.C.S.help. Youcan 
doaswellasanybody, ifyou try. Everything i is made so 
clear that you can lcarn in your spare time, regardless 
of where you live or what your work. No books to buy. 


There’s big money in Electricity. Get after it by 
marking and mailing the Coupon today. Finding out 
costs you nothing. 


2 ee eeeren attr OUT HER Eee meme ee ee eee ee 


| [INTERNATIONAL CORRESPONDENCE SCHOOLS 
5795 SCRANTON, PA, 


lai ikea tol me, how I can —- for the posi- 
[ aon or’in the subject, before which I mark X - ” 


ELECTRICAL ENGINEER CHEMICAL ENGINEER 
Electrician SALESMANSHIP 
Electric Wiring ADVERTISING MAN 
Electric Lighting Window Trimmer 
Electric Car Running Show Card Writer 
Heavy Electric Traction Outdoor Sign Painter 


RAILROADE 
ILLUSTRATOR 
DESIGNER 
BOOKKEEPER 


ctical Telephon 
MEOH ANIOAL ENGINEER Stenographer and Typist 
Mechanical Draftsman Cert. Public Accountant 
Railway Accountant 


Machine Shop Practice 
Gas Engineer amonses Law 
CIVIL ENGINEER GOOD ENGLISH 


Electrical Draftsman 
Electric Machine Designer 
poeerere Expert 














Surveying and Mapping Com — “School Subjects 
MINE FOREMAN ORT ENGINEER CIVIL S VICE 
Metallurgist or Prospector Railway all Clerk 
STATIONARY ENGINEER Textile Overseer or Supt. 
ARCHITECT AGRICULTURE [J Spanish 
Architectural Draftsman Navigator German 
PLUMBING AND HEATING Poultry Raising French 
Sheet Metal Worker Autemobiles Italian 

Name 

Present 

Occupation 

Street 

and No, 

City. State 





If name of Course you want is not in this list, write it beiow. 





Popular Science Monthly 
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| Have Transmitted 
Over 700 Miles with a Packard 
Transformer” 
says amateur operator 9 K U. 


The reason is that Packard Transformers pro, 
duce maximum power from small condensers. 


Let us tell you how you can do part of the work 


yourself and get this excellent transtormer at a res 
markably low cost. 


WRITE FOR BULLETIN T7207 
AND PRICES. 


THE PACKARD ELECTRIC co. 


WARREN, OHIO 






































WIRELESS 


for the College or Prep. School man, High Schookgraduate, ete, 
The U. S. Gov’t needs you in its Naval Reserve and Signal Corps. 
Attractive openings. Special three months Summer course 
starting June 25th prepares you for either Gov't or Com 
mercial Service. Endorsed by U. S. Gov’t and Marconi Co, 
Day and Evening classes. 
Send for special literature 
EASTERN RADIO INST 

899A BOYLSTON ST. 


LEARN TELEGRAPHY — 


at home in shortest possible time. Morse or Wire 
less) OMNIGRAPH AUTOMATIC T RANSMIT- 
TER, connected with Sounder or Buzzer, sends 
A oe you messages at any speed, just as 
. gte expert operator would. Adopted 1. 
i-¥ U. 8S. Govt. 6 styles, Catalog free. 


>» 97 OMNIGRAPH MFG. CO. 


39-H Cortlandt St., New York. 


@eElectrical| «Fors. 
Experimenter 


magazine for you. For 
the Dabbler and the 
“How-to-make-it” 
sELECTROCUTING 
THE ENEMY 
JUNE I917 
























fiend. Chuck full of 
experiments and d the 
latest electrical doings. 
Non-technical—in plain 
English. One of the 
foremost quthoras on 
WIRELESS in U.S. 
200 Illustrations, 90 big pages, 
over 100 articles. 
One copy will convince 


you. 
At All News Stands 15e. 
$1.50 a year. (Foreign $2.00) 
Send 25c for 3 numbers 
E ICAL 
TEMPERIMENTER 
235 Fulton St., New York 
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NEW YORK, 17 Park Place CHICAGO, 114 So. Sth Ave. 





Send 10c for Copy of Our Wireless Manual A9. 


You get your money back on an order of one dollar 


It contains 180 pages and tells how to erect and maintain wireless telegraph stations. Shows 
a number of diagrams. Has the Morse and Continental Telegraph Codes. - Illustrates the best 
instruments to use; tells what they are for and how to use them. 
other valuable information not contained in any other book. Do not wait. 
now. Get the best 10c value you will ever buy. 


Send for Our Pocket Catalog A28 


It contains 248 pages, with over 1,100 illustrations, and describes in plain, clear language all 
about Bells, Push Buttons, Batteries, Telephone and Telegraph Material, Electric Toys, 
Burglar and Fire Alarm Contrivances, Electric Call Bells, Electric Alarm Ciocks, 
Medical Batteries, Motor Boat Horns, Electrically Heated Apparatus, Battery Connec- 
tors, Switches, Battery Gauges, Wireless Telegraph Instruments, Ignition Supplies, Etc. 


MANHATTAN ELECTRICAL SUPPLY COMPANY, INC., 


Has many new diagrams and 
Send your request 


ST. LOUIS, 1106 Pine St. SAN FRANCISCO, 604 Mission St. 





























Type S Laboratory Oscillion, $60.00 


DeForest ‘‘Oscillion” 


(Oscillating-Audion) 
Generator of absolutely undamped oscillations of any fre- 
quency. Permits Radio Telephone speech surpassing in 
clearness that over any wire. For Laboratory and Research 
Work has a field utterly unfilled. Patents issued and pend- 
ing. Prices and particulars from 


DeForest Radio Tel. & Tel. Co, 1381 Sedewick Ave.. Highbridge, WY ¢. 


AT LAST! Electromagnetic waves of any length 
from an incandescent lamp. 




















\\l/, Ewag To Wear For 
ia EE 10 D 

> ae 7 ww 10 r he 
Splendid Tifnite Ladies’ Ring in beautiful 6 Prong, 
solid | gold mounting. Hand made band. Genuine - 
nite Gem—almost a carat—looks like a semaine diamond. 
Stands query diamond test. If satisfied, s 






n 
Send string or strip of paper fitting second joint of finger. 
No risk to you. Send for if now—tod 3 : 


Tifnite Gem Co., Dept. 206 Rand McNally Bldg., Chicago 
“Handy Electrical Dictionary” 


Contains upward of 4,800 words, terms and phrases employed 
in the electrical profession, with their definitions given in the most 
concise, lucid and comprehensive manner. Although the book 
is small enough to fit in the vest pocket, we venture the assertion 
that there is contained within its covers more reliable and useful 
information for the electrician, than was ever before published in 
asinglevolume. Full Leather, Gold Edges, Indexed. Price 50 Cents. 
Popular Science Monthly, 239 Fourth Ave., New York City 
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2 Volt 5 Mame I 
rage wEys Real Telephone Re- 
Glass Jar: ceiver. Talks 50c 
loud; wt. 1 Ib. 
with 2 phones and no 
battery you can talk 
\% mile. 








ovat 60 Amp. Storage 
ttery, guar- 
anteed 3 yrs. $8. 



















Lighting Dyna- 50 **Bull Dog’? 1-4 in. Spark 
Handy Light fits | mo, 12 Volts $ i : 
any Dry Cell,Han- |_Amp. Big Valus 17. Call, mes $2.50 
e 
t 


hate $1. ling pin ordering the above articles include postage, else 
1 lb 











go. by express collect. Where no weight is given, 
mail ship ts not ad- 

vised. Goods shown 
here are only a fraction 








great enre lec- 
trical Cyclopedia; 
contains more informa- 
tion than most electri- 
cal works. Also con- 
tains twen 


coupons 
for free 


ireless|q 
Course. Cyclopedia 


Rheostat Regula- sent free on receipt of | Galvanometer 
tor, Porcelain 60c 4c to cover postage. | (Voltmeter) very 4 0c 
Base; wt. 1 ib.... Send for your copy today. | accurate; wt. 1 Ib. 


ELECTRO IMPORTING COMPANY, 229 Fulton Street, New York City 


POCKET BOOK of ELECTRICITY 
FREE 


Distributed as a supplement to our big Handy Book during tem- 














=e rary gc t sion of wireless. Lists new things to expen- 
Ez porary government suspension of wireless. rad 

Ba ment with. Also motor, flashhght, telegraph apparatus, puzzles, 
a bd magic outfits, books, athletic goods, chemical sets, fishing tackle, novel- 


S se ties. Handy, interesung. For every boy in Amenca. Free on request 
oe _ THE ELECTRO-SET CO. now known as 
THE NEWMAN-STERN COMPANY, Dept P§-13, Cleveland, Obie 











New Complete Line of Small 
Motors, Dynamos, etc. 


See Later Announcement 
ADAMS-MORGAN COMPANY 12 Alvin Place, Upper Montclair, NJ. 
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WATCH CAMERA 


The most wonderful and Ine 
genious Camera made 


It is but little larger than a 

watch, which it closely re- 

sembles. You can carry 

the Expo about in your 

ket and take pic- 

ures without any one 
being the wiser. 


OneCentaPicture 


The Expo loads in daylight 
with 10 or 25 Exposure 
Films, costing 15¢ and 256 
respectively, and thus the, 
picture taking part of a whole 
day’s outing may be had fora 
very nominal sum — One centa 
picture. 


Easy to Manipulate 


ee oe ictures through the stem, where the 
/8x 7/8) may be p~ LS any size. 


Time and instantaneous shutters; 
weighs but 3 ounces; nickel plated. 
Bterind by gue dF aw hly practical— 
gs Geta rof ims just the same as ordinary ca! cras—in ily use by 
fee, newspaper reporters, detectives, and the eeaeral public. Important 
have been, a ca ith the Watch Camera by onteresaing reporters. 
i he clear harp negatives | spcours or outdoors equal to any camera on the 
market, size or’ price notwithsta 


Sold Under a Positive Guarantee 
Expo Watch Camera $2 50 FILMS, 10 Exposures 15c, 25 Exposures, 25¢ 
postage 1 £ Leather Pocket Carrying Case, 35¢ 
i st VIEW FINDER for Watch Camera, 50c 
MAILED TO ANY ADDRESS IN THE WORLD 
JOHNSON SMITH & CO.,, 7183 North Clark Street, CHICAGO 


i New 
Vamping 


THE 
EXPO 














rate. 
The -.- — « 


QUICK AS | A ‘FLASH 


rofessionals the world over. 


It is yr Steal to ws 0} 
Rapid Fire 


























PIANO 
PLAYING Card 
MADE REMI 
EASY No Teacher Needed 


. Surprisingly Simple System 
Persons having neglected their Musical Education need not despair, for 
with the aid of our new VAMPING CARD (placing the card upright 


we the piano keys), you can at once Vamp away to thousands of Songs, - 


, Waltzes, Time, etc., etc., equal to a Professional Musician. 
No knowledge of music is required. After using it a few times, you 
will be able to dispense with the aid of the Vamping Card entirely. The 
price of this very clever invention is only 15 cents postpaid. 


NEW BOOK ON ROPE SPLICING 
USEFUL KNOTS, HITCHES, SPLICES, ETC. 
How Different Knots ye 4 and What They Are 


Indispensable to every Mechanic and Rigger 


A most practical handbook giving 
\ completeand simple ge. 
directions for mak- gR 
ing all the most 
useful knots, hit- 
ches, splices, rig- 
ging, etc. Over 
100 illustrations. 
All about wire rope jl 
lashing, blocks, tackles, etc. 37 Heraldic 
Knots illustrated. Of great ‘value to mechan- 
ics, riggers, campers, boatmen. Price 20c 




















10¢ By ai heii Games, etc. ° eee 
bs - » o © © © 
eet icens 2 °° > ise | pune e Recorators’ GuideB. 250 
Money-Making Secre aia Deco Gui 
{09 Dramatic & Comic” Recitations 50 New Card Tricks, °° 2 2 2 pee 
Eh Bo + > =o 6 2 @ 10c Fortune Telling b ee 25¢ 
100 Dramatic & & Comic Recitations a oid = es and New Discoveries 25c 
- * c ¥ x Boo! 
Fan, Magic & Mystery oe we Secrets, Wrinkles tt 
entriloqui ce s-i,5 » 2 ame (Contains over 400 ~ $1,00 
lsmorous Dialogues ee « « 10¢ Collection of gamons Son: ee 106 
smorous Recitations ” ee « « 106 Ready Made es and Toasts 25¢ 
lete Letter War, + + = ae Rare Com aon ope - 10¢ 
low eae 2 « « 25c Rabbits; HowtoBreed . .. . 10c 
wick’s Monologues -.- 25¢ | New Guide to Beauty . ° 25 
a recat Diete 4 {indexed} ano How ow to Fay Play Checkers, Chess and 
Beatie ‘Seen ace Por rot Gaskell’ 3 Course on’ Pen- 
ing Mad . 15e | 3000 Reci 
Lighyetnc CSctiaseS Boost Cui S| %00PHetles Recigc, Pormuan, 
; ao © Uheeea Mecivenesl. Asaiaas’ 
—— wee nd Trappers’ G Guide’ : 7 gon pt -" Mechanic (over =f 
us 
ceaiar ican Citizen 10¢ culations, receipts, trade se: 
a 2 a crets, etc. 1016 pages) . . . $2.00 
bys Vict i ce Blakelee’s Industrial Cyclopaedia 
oo 4 ora ers =e chow to make thousands of use- 
se ee oe ex is ful articles for everybody). . $1.50 
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Only Concern of its Kind in America 


nce Monthly 


ROSE BUSHES 
The Wonder of the World 


Japanese Rose Bushes bloom all the year round. Juse 
think of it.. Six weeks after planting the seed, the plants wi! 
be in full bloom, It may not seem possible, but we ps 
% tively guarantee it to be so. They will bloom 
ten weeks, Summer or Winter, and when three years old the 
bush will be a mass of roses, bearing from five hundred to 
a thousand roses on each bush. The flowers are in three shades 
—white, pink, and crimson. The plants will do well both in and 
out doors. We guarantee at least three bushes to grow from each 
packet of seed. Price, 10c packet, 3 pkts. for 25¢ postpaid, 


Chinese Fragrant) Weather Plant 


Tree Fern 
Just introduced; noted NATGRE’S WEATHER PROPHET 
for its rapid growth. An y mysterious changes that take 
exceptionally pretty or- place,this remar! lant aceu- 












Cts. 


namental plant. noes > rately ‘orecasts i, 
isrichdark green, Form many hours in advan Wi 
grand pyramidal bushes anywhere all the year 
about five feet high. around. _ An interesting 
Branches very desirable plant. Bears large, 


for decorative purposes ink: butterfly shape flowers, 
wreaths, etc. Seeds 15c pkt., 3 for40c | Seeds, 15c packet, 3 for insanns postpaid 


GROUND ALMONDS \ 


Amazingly Prolifio—Easily Grown From Seed 
The Ground Almond has a flavor that is MOST 
EXOELLENT, resembling the cocoanut. The 
meat is snow white, covered witha shell or skin 
of brown color. It grows close to the surface 
and anything from 200 to 300 Almonds may be 
expected fromasingle nut. Thereis no trouble whatever 
in growing any were’ and in any kind of soil. May be planted 
any time, an Bt or in weeks from time +2 antin, 

‘ou will have an ENOR: ROP of the MO: DELI- 
10US _— You EVER t 'ASTED. Seeds 15¢ Pht. 


Perfume 
Plant 


& Blooms onl: 

W night,giving orth 
the most deli he 
ful scented fra- 

nce for quite 
a distance. Causes 
comment. For Boose or garden. 









much 









Also valuable because of rare erfume| 
ihade from it. SEEDS, 10c pkt., 3 for 25c. 

Calabash or Pipe Gourds Japanese | Sent Egg Gourd 
A luxuriant and Very curious. Pro- 
rapid growing duces fruit ‘same 
climber; thrives size, shape and 
anywhere. Produ- color of nest eggs. 
cestheornamental Matured fruitdoes 
gourds from which not crack. Wil 


the famous Afri- 

can,calabash pipes are made. Grow 
this interesting vine and make your 
own. Seeds, with full instructions,] 


serve for years as 
a nest egg, stock- 
ing darner, ornm 
mental purposes, etc. SEEDS, 186 





When writing to Advertisers please mention Popular Science Monthly 





15c. 3 pkts. for 40c. pkt., 3 pkts. for 40c. 


MAMMOTH PEANUTS 


Peanuts can be easily cultivated. Their culture 
is very simple and exceedingly interesting. 
Mammoth Peanuts grow to an astonishing size. 
It is a good producer, very prolific, and the giant 
nuts have a thick, heavily ribbed protecting 
shell. The plant is very attractive, the leaves 
being of odd shape and a handsome green shade, 
tinted through the center with white. You 
will derive much pleasure cultivating this : 
interesting species. SEEDS, 15c pkt., 3 pkts., for 40c. 


“WONG BOK’ CHINESE JAPANESE CLIMBING 
CABBAGE CUCUMBER 

New. Can be eaten , her gy strong 

raw as a salad, or 


cooked same as other| } 
cabbage. Much nicer 
flavor and tenderer 
than ordinary cab- 
bages. Grows 15 to 
18 inches high. Cre- 
ates quite a sensa- 












readily on fences, 
poles, trellises, ete, 
One hill will keep an entire family 
tion wnerever grown.| supplied all summer. SEEDS, 16¢, 
SEEDS, 15c, 3 pkts. for 40c. 3 pkts. for 40c. 


HERE ARE A FEW OTHER SEED NOVELTIES 
YOU SHOULD CULTIVATE: Price 15c packet 




















Japanese Kudzu Vine ae * puete (Great Curi- Galaity, or Oyster Plant 
(Jack and Beahstalk) White Velvet Okra + 
Chinese Balloon Flower Cathedral Bells Bush Musk Melon (us 

Purple Feather Grass (Or- phi ee omer. ec as Sweet Peas 
‘um no! 

namental) iemerald Isle Kale Snowball Cauliflower 
Curious Ferns (grown Famous Passion Flower exican t 
eS Dt FI ine Butterfly Pea 

ird of Paradise Flower | Fuchsias atchless Giant Tomate 
Japanese Hop Vine Ornamental Gourds Gra pids Lettuce 
Castor Oil Plant Byegest, or Red Cluster | G fant og ider Plant 
Ornamental Cotton Pepper Great Banana Plan’ 





s NITTO’S PLANT & FLOWER he 


ITTO’S PLANT FOOD is clean, odorless, and highly con- 
pathy It is used in liquid form onall kinds of p! 
shrubs, roses, ferns, bulbs, berri lawns, fruit, 
pnd vegetable gardens. It changes. ill. nourished fe 
URIANT EAUTIES, _peomeens open blooms 
ly equal aay: Causes its to bloom 
° friends Ad fc —-. el at vOur surceese, Makes 
no difference ° how healthy or how delicate Peg 
Bal ant Food will ares, = Now | 
veand oul a Marvelous Transf 


PLANT FOS 
COM CEM ATILIZER 


Read the next page, too TC" 


er 


JOHNSON SMITH & CO., 7183 N. Clark St., — 
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Greatest Toy Sensation of the Day 


FIGHTING DREADNAUGHT 


SENSATIONALLY REALIST 
EXACT MODEL OF A “a WARSHIP 
The Fighting Dread- 
naught is an exact 
model of Uncie Sam’s @ 
latest fighting mon- 






big guns, each of 
which flashes, at cor- 


intervals, from = = , P 
twalve to twenty times. Extra ——, always obtain- 
able. Absolutely harmless. Can be o erated indoors or out. 
Now, boys! Here's yee chance to see a battleship in action, and 
the best of it is you ca the ship and command the firing 

ourself La’ havin two or more Battleships, you can_arrange 
XOITING NAVA TTLES in your own home. Price of 
Warship and JM 15Sc, three for 40c, or a fleet of 12 
shins for $1.50 postpaid. Extra Ammunition, 5 cents per pkg. 


INVISIBLE INK |VANISHING INK 


Writing written with this remarkable 
ann eeteree a ink vanishes entirely ina few J 

wih this Ink, for 
the MAKES NO 






leg Mas if desired) ,leav- 
e writi ing t e ~~ 
HARK. Cannot be seen NR 4 


you know the se~ LUMINOUS INK 


writing can be READ \¥ 


eret, Invaluable for many 
eep your post- 
als and ais and other i perrece — ONES IN. A DARK &Y 


erupts ars ryin: M; writingshines 
= coat fun for: paying like fire. Quite invisi- 


wield jokes. Only 15c Bottle ble at daytime. Very remmaabte. 186 

NK A new kind of invisible and vanishing ink combined. 
DISSOLVING | Writing is quite invisible, but can be made to appear or 
Gisappear at will inavery simple yet mysterious manner, Same PRICE,15¢ postpd, 


Thumb Brander | INKLESS PEN 


NEW &, NOVEL JOKE | ogg ea 
ficods. Fits on | WRITES with WATER [22,722 


n every time 
prands your |you dip. Makes its own ink. rites 
08 “a tims as you oe vislet etree Better and 
ehake le un. on't wash 0 c in pens. rites a 
very way either. Any of these — long letter with ona dip in late wae 

“om, fool, Rom poet, baby, | No trouble—no_bother— mu: A 
air, Satety First. | pleasure to use. With Nickel Plated Re- 
iete With sped = ink, 17¢. Versible Holder 10 CENTS, 3 for 25c 


The Handy «Wea 
A really efficient apparatus at a very low price 


With gh outfit, you can, ina few moments, duplicate 
100 or more jetters (hand or typewritten), . 
Aaa circulars, postal cards, etc., Just as well as 
with the most con —~ sold. No ‘trouble at all 
to use, and no mi kably clear, legible copies 
tained, either { in “one or any. combination of colors. 
ised over and overagain. ALWAYS READY 
R USE. Itis quick, efficient, and cleanly. Each 
| fonaieta cf 2 1 Du pone t Bottle of bag 
R ica nge, an a 

three sizes: POSTAL SIZE. 4% Mx6}4 in., Price SG0, NOTE SIZE, xs 
Price 7: loo 750, CAP SIZE, 8%4x10% ba 8 $1.10; Extra Ink iaaise of b 

ourple, green or red) ISc bottle. All Ra. with full instructions. 


x LUMINOUS PAINT 


El:||@ Make Your Watches, Clocks, Etc., 
| . Visible . by Night The very latest discovery in 
















if | 
the sciéntific world. Hitherto, 
practically unobtainable except at an exorbitant price, we have at last 
in pr g this remarkable LUMINOUS PAINT, which, 
applied to the surface of any article, emits rays of white light, 
rendering it perfectly visible in the dark. THE DARKER THE 
NIGHT, THE MORE BRILLIANT IT SHINES. Quite simple to use. 
one—you can do it. A little applied to the dial of your watch or 
clock will enable you to tell the time by night. You can coat the ‘push 
buttons or switch plates of your electric lights, match boxes, and innu- 
merable other articles; make your own Luminous Crucifixes, Luminous 
ae ete. Bottle omens sufficient to coat, several small articles, 

oe tener sizes 50c and $1.00 postpaid. 


Potmend ‘ii; 


The finest repairer for Ironware, Agateware, 
Enamelware,etc. Good for kettles, pots, pans, 
boilers, and every kind of ironware, also for 
tin, copper, aluminum, ice boxes, iron pipes, 
cracks in — —" pen ——— 
pric-a:brac, bisque, ergekery, woodenware, marb Will not chip, 

bake ® or bok out. END IS THE STRONGEST Bat IN THE Por: 
Could not be gimpler: just mix the powder with water. aNS AF IKE JEON. 
Fire-proof, Water-proof. You can fill a big hole ora res 

oy ag new. Replaces chipped enamel. Anyone can 7 it; PAILURE (S cos 
LE. Better and easier than solder. Three sizes, 15¢, 25¢, 


= Erasing Fluid|Magic Transfer 


Better and more effective} A process for trans- 
than Rubber Erasers. Sim- | f¢rting Dasara: mo 
ply dip reverse end of pene] their original colors, 
holder in fluid and apply to] from newspapers, 
oe blot more. The uid poo AA i ale 
sorbs the ink, then dr 
of with blotting paper, and| aevera| copies may be made., Batter: 
the thing is done, leaving no| duced, and an instructive collection 
trace of the blot. Of special} preserved in ascrap book. Process is 
for thin poner. Price, 15c bottle, —_ i and Sr interesting. 


JOHNSON SMITH & co., 7183. N. ‘Clark "St, Chicago 
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Automatic Repeating Rifle 


Ui ~ Fires | 
20 Shots in & 
One Loading 


This is a regular size \} 
automatic revolver. | 
Shoots B. B. shots ob- " Only 
tainable anywhere, 


same as other rifles and 25 
—_ Repeats oo C 
with one loading. and- 
somely finished in gu n Postpd 
metal. No caps or eo necessary, as it works 
with a spring and shoots with —s and ac- 
curacy. Simply load with 20 B ot, then 
ress the trigger. Nothing to explode — abso- 
ately harmless and safe. Remember, it is not 
a@ mere toy, but the same size and shape asa 


REGULAR AUTOMATIC. Sent complete with a round of 
shot for ONLY 25¢ postpaid. Extra shot, 100 a package, 


ELECTRIC SCARF PINS * Syoyetig""t 


Flashing Gems, Sparkling Jewels, Weird, Mystical and Startling Effects 
When wearing one 
of these you become 
“*the observed of 
all observers,’’ the 

“cynosure of won- 
dering eyes,’’ the § 
admirsGon of ladies 

ae envy of the 
own in 
the. iNustration. the 








































light, that you carry 
in your pocket. 
metely pepe th 

button the Sca: Fin bursts into dazzling effulgence that attracts instant attention. 

The effect is both startling and beautiful. The darker the.night the more brilliant 
the illumination appeats. The Pins and Flowers may be worn without bei 


nunategs and they are very attractive. Assorted designs —— Scull, forse 
Shoe, Pearl, Colored Stone Cluster, Flower. . 


to Lamp, 
cluding Flashlight), 75 cents each. Flashlight for use ‘with above, (rt te 


SILK FLAG PINS AMERICAN FLAG 
for 5c. GUM STICKERS 
. These Flags are about same 
size as & postage stamp. 
ummed on the reverse 
side ready for use. 
se them on your 
envelopes, statione 
ery, etc., and let 
. everyone know 
I : you are an Amere 
silk rib- | ican. Put upin sheets each contain. 
ing 90 flags. Tear them apart like 
pin for sticking into a or dress, al PRICE 10c per sheet, 3 
3 for 5c, 12 for 20c sheets for 25c. 


NEW FLAG HOLDER oprconatine PURPOSES 


G PURPOS 

This Flag Holder solves the problem of displaying 
flags in home, Office, porch, show window, etc. Con- 

tains receptacles for three flags that effectively 
hold them in proper position, making a very 
beautiful and patriotic display. Size 3%x1 
inch. Readily attached anywhere in a moment, 
Also handy for various decorative purposes, such 
as displaying reeds, pussy willow sprays, autumn 
leaves, etc. PRICE complete with brass headed 
tacks, 15 cents, 3 for 40 cents, 


CALENDAR PEN & 
PENCIL CLIP 


An excellent Clip for Fountain Pen or Pencil, pre- 
venting it falling out of the pocket, with Calendar 
combined. Months easily altered. Well made, nickel 
plated, novel, useful, attractive and cheap. 12 cents, 
3 for 30 cents, postpaid. 


All the Latest Surprising and Joke Novelties 


Pharo’s Serpents Fe Eges, box « « jee X Ray Novelty seecece = 
Cleopatra’ *s Snake Fitery titelike) ° ise Trick Pencil» good 
false Mustache ( —_ age — Rubber Tacks (a a ed joey the la: iw ioe 
of gravitation) “oe @ 
Cachoo! Sneezing Powder . . - > le 
anish- 








Wear the 
colors 
and show 
your pa- 
triotism. 















e Mo ee 

Ford Auto Puzzle (Latest! See 

fagic Flute (anyone can play it), 15¢ 

ubber Razor (very formidable 20c Mysterious —* and V: 

ubber Dagger loney pom phe ,° : ie ing Coin Trick 26e 
in great joke) . . 

Great Mi find Read (see Na pee EP as Enchanted Bottle (won't! t ‘lay 7 down), ¢e 
testy ing Mae ~ Imitation Gold Teeth . . . 8 for _ 








Peraon e myetertous Trick Cds. 18° | Grest eclipse Pussle 
in ® &.¢ 
Fighting Roosters pelt ied.nov, igo | Wire Pussies, 1c. 22 dilterent, g1.98 


Large 282-page catalog of unique. novel and useful articles (unobtainable else- 
whats Fegan with all anders: or mailed on receipt of five-cent stamp (credited). 


JOHNSON SMITH & CO., 7183 N. Clark St., Chicago 
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These Men 




















Haywood Tire & Equipment Co., 

Indianapolis, Ind. | 

Gentlemen : Our vulcanizing business is be- 
better and better all the time, Keep 











four men going. Saturday is our big day, but 

Friday I cleared between $50 75. The 

¢ is a good one for a fellow to 

follow at the beginning of his business career. 
Yours truly, Y TIRE COMPANY 

Marshalltown, Ia. 


Haywood Tire & Equipment Co. 
fadienepess Ind. ¢ 
Gentiemen: The Plant arrived here the 18th 
of May. On the 22nd had it in operation. Work 
is piling in daily. Have one man em meses 


























pm tthe pocsibilities he ~ 
° ie 1 ve no . 
Yours truly, THOS. E. SCHOERNPELER, 
Strathclair, Mass. 
Haywood Tire & Equipment Co. 
Indianapolis, Ind. none 
Gentlemen: I am piled uP with work and 
andle it, al 


Tire Repairin 
Revolutionized 







"tbe » although I am 
a oe IR Sun AM, 




















Motorists to Save Millions in Tire 
Expense 


A new scientific method of Tire Repairing has 
been originated—the only Scientific Tire Repair 


Service known. It strikes a new chord in tire economy. It is 
done on a standard of efficiency. It saves tires—increases mile- 
+ age. Itlasts. It has required years of experience to develop it. 

Practical tests have proven it. Its excellence and superiority 
is acknowledged — accepted by those who know, as a Triumph. 








Classes of the Haywood 
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30,000,000 
Tires 
to Repair! 


Haywood Stations are to be established 
” _, at once throughout the country. We want capable, 
energetic, ambitious men in charge of each—men who are dependable— 


competent. You can have this opportunity—share in the Haywood success—become a link in a 
mammoth chain of a country-wide, thoroughly efficient Tire Repair Service. 


Make $3,000 a Year or Better 


You Own Your Own Business—Keep Your Own Profits 


Haywood equipment is sold outright. We teach tire injury. This training is thorough — practical, 
you Haywood Scientific Tire Repairing inour Lab- and equips you to give Haywood Service of the 
oratory especially equipped for this purpose. Here standard we advertise nationally and are so care- 
you learn all about tires—the inner mechanism of ful to maintain—the Service that saves motorists 
construction—how to repair scientifically every millions of dollars in tire up-keep. 


A Wonderful Opportunity! The coupon below — your name and ad- 


: 4 . oe © dress, brings full particulars. Howto start, How 
to tie up with the Haywood Service. We'll give inside facts and figures about costs and profits. Explain in detail our 
co-operative plans which mean your Success. Write today without fail. Learn how you can start at once. 


Haywood Tire & Equipment Co., 1161 N. Capitol Ave., Indianapolis, Ind. 
RR REPRE RRR 


: Opportunity Coupon 


@ Haywood Tire & Equipment Co. 
a 1161 N. Capitol Ave., Indianapolis, Ind. 


GENTLEMEN: Please send full particulars of your 
i Scientific Tire Repair Service and details of your co- 
operative plans. 
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Tire Repairing Laboratories 
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STANLEY ‘PISTOL GRIP” 
ADJUSTABLE SAW SET No. 42 


This Saw Set embodies several unique and impor- 
tant features not heretofore seen in tools of this de- 
scription. 

The shape of the Body and Handle enabies the user 
to operate the tool with great ease and with the least 
possible exertion, and the Saw is held firmly against 
the gauge while the tooth is being set. 


It can be readily adjusted by means of the knurled thumb screw 
to give a greater or less set to the teeth of the saw, according as 
the saw is to be used for coarse or fine work. 


As the anvil or part against which the plunger works is gradu- 
ated, the same adjustment can be easily obtained for duplicate work. 


The tool is so designed that the saw teeth are in plain view which 
enables the user to quickly adjust the tool to the tooth to be set. 


The plunger and anvil are made of tool steel—hardened and tem- 
pered. All parts are carefully machined and are interchangeable. 


Send for special circulars. 


STANLEY Rute & Lever Co. 
New Britain. Conn. U.S.A. 


Build Your Own 
Grandfather’s Clock 


with our help 


We furnish blue prints, finish- 

ing material and instructions. 

the dial, weights 

and pendulum from us at sur- 
Prisingly low prices. You mak 

a fine profit building artistic 

or your frien 
Complete Works $5.00 

Pare neta wer ll 

Ask for attractive Free Offer 


CLOCK COMPANY 
1663 Ruffner St., Philadelphia, Pa. 
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Auto Battery Charging PAYS BIG 
One user of an HB Charging Set cleared $139.50 
first month. Average monthly net profit among 
garage men is $20.00 to $60.00. e HB Set 
can charge eight batteries at once at cost of 15 
cents each. Garage owner gets 75c to $1.50. Big 
profits easily made. No electrical knowledge re- 
quired. No repairs. Usesregular lighting current. 
Get This Big Money Maker for $15, 
r ent, balance in easy monthly payments. 
Every HB charger fully guaranteed. Can be re- 
turned if unsatisfactory. This is YOUR OPPOR- 
TUNITY. Send this ad and your name today for 
full particulars. 
Hobart Brothers Company, Box 66, Troy, O. 
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Delivered vou FREE 


Your choice of 44 styles, colors and sizes in the 
famous line of “RANGER” bicycles, shown in ful} 
color in the big new Free Catalog. We pay all the 
30 | charges from Chicago to your town. 
, allowed 
\ 30 Days Free Trial five on te 
E4 lect, actual riding test in your own town for 
4 full month. Do not buy until you get our greag 
4 mew trial offer and low Factory-Direct-To. 
Rider terms and prices. . 
LAMPS, HORNS, pedals, si 
‘ wheels and repair parts forall m:; 
of bicycles at half usual prices. No one else can 
offer you such values and such terms, 
SEND NO MONEY but write today for the big 
new Catalog. it’s free. 
AD CYCLE COMPANY 
Dept. K-109 Chicago 


RAFLEX—KODAKS 


Cameras, Lenses and supplies of every descrip. 
tion. We can save you 25 to 60 per cent on 
slightly used outfits. Write at once for our frog 


. 

Bargain Book and Catalog 
listing hundreds of slightly used and new cameras and suppliesag 
monev-saving prices. All goods sold on ten days’ free trial. Money 
refunded in full if unsatisfactory. You take no chances ly deal 
with us. We have been established in the photographic business 
over 16 years. 

CENTRAL CAMERA CO. 
124 S. Wabash Ave., Dept. 5, Chicago, Ill, 


KEROSENE ENGINES 


OTTAWA LATEST DESIGN 












Durable, powerful, reliable, massive, built 
f to last; to do hard, heavy work. Uses cheap. 
est fuel, pulls 4 to % H. P. more than rated, 
Three Months’ Trial, Easy Terms. Sizes 1% 
to 22H. P. Easy to start. No cranking. No 
batteries. Ten Year Guarantee. Most practical engine ever built, 


ENGINE BOOK FREE, A POSTAL BRINGS IT. 
OTTAWA MANUFACTURING CO., 1951 King St., OTTAWA, KANSAS 


Practical 25-Cent Handbooks 


for the Student, Experimenter and Practi- 
cal Worker 


How to Make Wireless 


Instruments 


This book contains complete directions for 
making a Two-Mile Wireless Telegraph Set and 
also numerous approved wireless apparatus for 
both high and low power sets. 94 pages, 30 
Different Instruments, 80 Illustrations. 25¢ 
postpaid. 








Construction of Induction Coils 
and Transformers 


Tells how to design and build magnetic leak- f 
age transformers, high frequency apparatus, low 
voltage transformers, induction coils, condensers, 
gaps, etc., and gives dozens of valuable hints. 
96 pages, 72 Illustrations. 25c postpaid. 


Popular Science Monthly 
239 Fourth Ave., New York, N. Y. 























‘gaa, ADD TO YOUR INCOME 


WITH LITTLE EFFORT 


$5 to $10 Exsy with 


“AMERICAN” - 








Shea 


six blades per minute. For both Quality and 






The GREEN AUTOMATIC MACHINE 


ns, Hones, and Strops all kinds of safet: : ne ©) 

Quantity this machine is in a class by itself. 

here is nothing like it on the market. Let us send you our free booklet explaining everything, 
including the “‘ AMERICAN ”’ Key Cutter—cuts square, angular or round slots, 


AMERICAN SHARPENING MACHINE CO. (Inc.),Dept.PS-5,184 W. Washington St., CHICAGO 
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razor blades, in one operation, from four to 
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The Amateur 
Mechanic 


will appreciate the fine tem- 
per, shape and hang of a 


SIMONDS 
SAW 


because it always makes good 
workmanship easier. If he 
counts in a Simonds Saw when 
making up his tool chest, he 
will later take pleasure in shows 
ing it to his friends. 


When you need a Circular Saw, 
a Hack Saw, or a Coping Saw, 
just specify the brand made by 
SIMONDS ‘‘The Saw Makers.” 


Let us send you a copy of our 
booklet “The Professor and the 
Saw.”’ It’s good reading. Freel 


Simonds Manufacturing 
Company 
“The Saw Makers” 
Established 1832 


Fitchburg, Mass. 


Five Factories 


Eleven 
Branches 
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TWICE IN 


Purchased in 1893 and in use 
every working day since, the 
anvil of this B & S Micrometer 
has needed adjustment only 
twice and the owner goes on to 
say that “what wear there is in 
the tool is scarcely discern- 
ible.” This only proves what 
a good tool can do when prop- 
erly used and why it is a good 
investment to buy 


Brown 6 Sharpe | 


Our interesting instructive 

Catalog 27 should be in the 

hands of every machinist and 
toolmaker in America. 


FREE ON REQUEST 
Brown & Sharpe Mfg. Co., 


Providence, R. I., U. S. A. 
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Round Out Your Kit 


of carpenters’ tools by 

adding the measuring 

tools shown here. Few 
tools are as handy to 
use about the home, 
at the bench, or on 
the job as saat 


Starrett “ll a3 


Tools 


for carpenters. Wherever 
accuracy is important in 
squaring up, laying out, 
or working on_ stock, 
these fine measuring in- 
struments are necessary. 
Other Starrett Tools in- 
clude rules, squares, lev- 
els, protractors, cali- 
pers and dividers, mi- 
crometers, vernier cali- 
pers, height and depth 
gages, test indicators, 
and hack saws. 
A copy of our 342-page free 


catalog No. 21W is waiting for 
you. Where shall we send it? 


| The L. S. Starrett Co. 


The World’s Greatest Toolmakers F 
Athol, Mass. : 


42-674 
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SMALL SET BACK 
Counters 


(Ratchet or Revolution) 
RESET TO ZERO BY A SINGLE TURN 


These counters are just as high grade as our large counters 
but are lower in price. Price 

There are Veeder counters “tor ‘practically every purpose, 
Our booklet describes these use3 in detail and shows 
— instruments. It is interesting and free. Senq 
or it. 

The word Veeder stands for the 
best constructed and most accurate 
counting devices. 

Cyclometers,Odometers, Tachom- 
eters. All kinds of counters. Fine 
Die Castings. 


VEEDER MFG. CO. 


44 Sargeant St., Hartford, Conn. 
































for Machinists and Tool 
Makers, none better; seven- 
teen styles. Quartered oak 
and covered. Ask for booklet, 
** Built for Service.” 


The Pilliod Lumber Co. 


Swanton, Ohio 
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aonesaiganrtd Coe ier SNIPE 
a The cutting power of these snips is three times os that of 
. ree rocked from Cracibke T wo bed 
Cut 18 ga metal easil ii 
No. 10—12—14 








ods 3 
$2.70, Fs 3.60;, 
BARTLETT MANUFACTURING co. 


31 East Lafayette Ave., DETROIT, MICH 





fodieao MIDGET SLIDE RULE 
will add, subtract, multiply, divide, 
problems involving even ani uneven —_ 
_ . * = = give the Logarithms 
of numbers an e Sines, Cosines, T. 
and Cotangents of all angies. — 
Its operation is very simple and with this 
instrument one can quickly solve any math- 
ematical problem. This slide rule is made of 
wood and metal and it is adapted for shop as 
well as office use. 
Size34x3%in. Price, with instructions, 
75c. Your money back if you are not satisfied. 
GILSON SLIDE RULE CO., Niles, Mich. 


TOOL CASES fice teenies te 


Keep your tools order] y arran ea iy a“ 

= mer’’ Portable Tool up-to- 

& mechanic needs one and “you'll “find our 

best built, neatest and most prac 

pide’ offered. We from our f 
guarantee lease you or re oad 

Es money. Write for our booklist’ 
shows many style: 


AScalucr tS, 


} th of Mechanics’ High Grade ae 
Cases. 50 Columbia St., Dayton, Ohie 


































$3 Cash with order buys this 
BENCH LATHE 
Swing 3 in. 8in. C. toC. Shipping Wt. 10 Lbs | 
Peter Austin, 910 W. First PS., Muncie,ind. 
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4 days’ usea ennai Pays dividends on’ 


the sittaiaie aimee if it’s an OSTER.. 


Da PIPE-THREADING MACHINE s 
“mmr fC A as Li RR 


We gewecerin a quarter-century of 
specialization behind that fact— 
25 years of hard work and study. 


That’s the reason why one user reports 
**100,000 nipples in one year without a 
crooked thread;” another writes— 
“Threads gas pipe for 12 
houses in 5 hours;” a 
third says: “Saves ae of former pipe- -threading 

expense.” ‘'There’s a book called ‘“ Actual 
Pipe-Threading Experiences” which tells 

about these machines in detail in stories told 
by users. Write for it and get our catalog also. 


The Oster Manufacturing Co. 
2180 E. 61st St., Cleveland, Ohio, U.S.A. &_ = 
Catalog of , ee : a 




























OSTER 
No. 300 A 


Threads straight 
pipe, bent pipe, and 
nipples from 4 in, 
up to 2 inches; bolts 
from 7/16 to 114 in. 
Furnished with belt 
or motor drive. 











Other sizes thread oat Con" ' = apa neeadian Bt 
3 1 ie -Stocks ease sen ctual Pipe-Threading Experiences’ 
: fo 4. IG 7 ‘ on Request Wand catalog to ais 
in. and 24 to 8 in. 
EM MRIN E> casos cies: scare ereheiaie!o Sia veimyeiaror wit wiale Sle ws eae A 
PML E OO ono fe:vccis/u: nolo! s(n. ct e1u lgcels errs: oie piel ials oreo noretiee niet eer eae 
MAREE aYo a5 6: S155 oso SSA os 8 ea acavo Coes Weto-biaveieeeies rrp ss or 8 
MMMM cp) kr acevsde es & aol o:d.5 Sow gloetacdeela dol ealsedio/a ee (2180-6) 
WITH 


UNIVERSAL MOTORS 





Attach to Any Electric Light Socket and 


This Universal Motor will 


Clean and Polish Your Silverware 

Sharpen Your Carving Knives and Cutlery 

Drive Your Sewing Machine, relieving you of 
foot pedal drudgery 

Grind Your Small Tools, such as Scissors, Chisels, 





Serve oo yg el Fan with Fan Blade certainly be interested in this new 
Attach 
Operate Efficiently as a Power Motor for Driving catalog. (Our No. 17.) 


Cream and Egg Beaters, etc., and will per- 


form many other household duties Contains a fund of information that will be 


COSTS ONLY 56 oO complete of considerable value to linemen, electri- 
e cians, the dealer, jobber, telephone, telegraph 
With Buffer, Emery Wheel, Cord and Plug and electric light and power companies. 

Fan Attachment Extra 


Money Back If Not Completely Satisfied ‘All tools illustrated, described and priced 

ORDER TODAY in a clear manner. It is for free distribu- 
RACINE UNIVERSAL MOTOR CO. tion. Don’t hesitate to ask for a copy. 
602 MONADNOCK BLK. CHICAGO, ILL. 


Makers of RACINE Fans. Vacuum Cleaners, Mathias Klein & Sons, Mfrs., Canal Sta. 3, Chicago 


Vibrators and Motor Appliances of All Kinds 
ASK FOR CATALOGUE 
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OU’LL not need to take work apart or 
remove surrounding sections to drill holes 
if you have this “Yankee” Ratchet Hand 


Drill No. 1530. 


It works in places and under conditions where 
it is impossible for other drills to operate. It’s 
the ingenious “Yankee” Ratchet Shifter that 


does the trick. 


There are five adjustments to this drill, con- 


Popular Science Monthly 


trolled by position of Ratchet Shifter. First 
notch, Plain Drill; second, left-hand ratchet; 
third, Tight- hand ratchet; fourth, double ratchet; 
fifth, gears locked. 

The wonderful double ratchet movement is a 
big time-saver on many jobs. Here every crank 
movement forward and back, even through so 
small an arc as one inch, causes the drill to cut 
continuously. 


99 Ned 
“y ANKEE” Ratchet Hand Drill 
- M ly 10% inches, weighs 1% ds. M 
No. 1530—Price, $3.50 Meas ny aie Lael panes. "Vou parchase drill Sa 
needed. Three-jaw hardened steel chuck holds round shanks up to 3/16” diameter. 
Your Dealer Can Supply You 


“** Yankee’ Tool Book,’ showing all “Yankee” wood- and metal-boring and screw-driving tools, sent free. 


|NORTH BROS. MFG. COMPANY, Philadelphia: 





ARMSTRONG TOOLS 
of CONSTANT SERVICE 


Every kit, from the Master Workman down to the 
Apprentice, should contain ARMSTRONG TOOLS. 


These tools are the result of years of constant 
study and experimenting. They are perfect yet 
simple in construction. Strong, durable, easily 
operated, doing the work quickly and accurately. 


Have You a Set in Your Kit? 
Our catalog tells the rest of this interesting 
story, send for it to-day. 
THE ARMSTRONG MFG. CO. 


337 Knowlton Street - Bridgeport, Conn. 


“RED DEVIL” 'That’s All You Need To Know About Pliers’ 





On Your Own Terms. 


ears of success in making an q 
oe Su tose 


high-grade engines enables me now to 
to the —, on Epes d his own terms, 

A worthy, credi 
accept my offer, and 
engine at direct from factory prices. 


WITTE 
High-Grate ENGINES 


are made in sizes 2, 3, 4,6, 8,12, 16and 22H-P. 
—Kerosene or a ine. “Hipnaode ik adapt= 
arm undreds in use 
per inh Sg My Free 5 **How To satee — *” explains fully 
what you should know before buying.—ED. WITTE, Pres., 


Witte Engine Works 2228 Oakland ave. Ramage aa | 


here in the U. sae q 








You can accept that trade mark with the utmost confidence of your skill 
that they will work more faithfully for you, stand harder wear and outlast 
other tools. Made by master mechanics with over 20 years’ experience. 


All styles and sizes for householders, mechanics, inventors, electricians, 
linemen, plumbers, autoists, jewelers, wireworkers, shoemakers, carpenters, 
concrete workers and EVERYBODY. Each one made of forged steel and un- 


conditionally guaranteed. 


“Red Devil’? Pliers as well as ‘‘Red Devil’’ Glass Cutters, 


Auger Bits, Mitre Boxes, Wrenches, Screwdrivers, etc., are 


sold by all good dealers. If not, send for descriptive matter. 


, SMITH & HEMENWAY co, IN 5 Chambers 
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DISSTON 


SAWS AND TOOLS 


It’s the Steel That Makes the Saw 


When you buy a saw the first question to consider is, “What 
kind of steel is it made of?” 

Henry Disston built the first crucible saw steel plant in 
America in 1855. For 62 years, Disston crucible steel has been 
the standard for high grade tool steel. The crucible process is 
the most expensive in commercial use—and produces steel of 
higher quality than is possible by any other process. The 
methods invented by Henry Disston and the Disston engineers, 
and controlled exclusively by Disston, have resulted in a steel 
superior to other crucible steels. 

When you buy a saw for use around the house, buy the 
kind carpenters use. Nearly all carpenters use Disstons. 

Disston trowels, files, screw-drivers, squares, levels, gauges 
and other tools are all of the same Disston quality. 


Let us send you, free, a copy of our ‘‘ Hand-Saw Booklet.’ 
HENRY DISSTON & SONS, Inc., Philadelphia, U. S. A. 
Canadian Works: Toronto, Canada 


ove5 To "y 
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Every Kind of Level |— 














; : There is a Goodell-Pratt Level for 
Partial List aia every possible purpose, of every size, 1 
Hacksaws Micrometers Levels of — price. These Levels com. 
Screw Drivers Bit Braces Lathes prise the Stratton and Richardson ” 
Gages ate indere giliper | lines, with a few additions, but are . 

ee ee ee now all made in the Goodell-Pratt ™ 
factory. The same high standard of d 
materials and workmanship that dis. . 

tinguished the Stratton Level and , 
that has always been a feature of v 
Goodell-Pratt tools has been main- a 
tained in making these levels. b 

This very complete line gives an 

opportunity to select exactly the size 5 
and type of level best suited to the 
: work. For carpenters no finer in- : 
No. 151¢—Mahogany : strument can be found than the built. : 


up, brass-bound, double plumb, rose- 
wood level No. 4024 shown in the 
lower circle. The sectional construc- 
tion practically insures it against cli- 
matic changes. The vials are ground 
to a true curve from end to end, and 
set solid in the stock, with the sim- 
ple Stratton movable bar adjustment. 
The brass binding is dove-tailed its 
entire length and doweled to heavy 
brass end plates. There are four 
lengths in this style—24 to 30 inches, 


ee ae a a ee (| 


No. 1518 is one of the narrow series, 
running from 8 to 30 inches in length, 


C7 OT 0} 0) 3) &) 


No. 4024—Rosewood 
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- always means a good tool, the best 
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| For Every Kind of J “y 





made of a solid stick of selected ma- 

hogany, fully brass bound. The vials Send for the Complete Cat- 
are sensitive and accurate, set solid, alog, showing all the levels, 
and have the regular movable bar and the other Goodell-Pratt 
adjustment. This level is specially Good Tools. 

designed for machinists, and is sold 











at a very attractive price. 


There is a wide variety of other 
wooden levels, of rosewood, mahog- 
any and imitation mahogany, suita- 
ble for every trade and every pocket. 


The aluminum level, No. 924, isa 
new member of the family, put out 
in response to popular demand. It 
is very light—made completely of 
aluminum—has double plumb and 
is 24 inches long. 


No. 509, at the right, is an iron 
level 18 inches long, double plumb, 
milled face and ends, sold at a popu- 
lar price. It is only one of many 
types and sizes of iron levels for ma- 
chinists and engineers, low-priced, 
but accurate and strong. 


The name Goodell-Pratt on a tool 


possible at the price. 


GOODELL-PRATT COMPANY 


Seeks ths Greenfield, Mass. 








GOOD TOOLS 


+ 
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ELECTRIC MOTORS 


Lond Ae 
> 


WESTINGHOUSE 
ELECTRIC 


Accuracy in 


The mighty motor that drives 
the steel mill and the little meter 
that measures the flow of current 
in your home present two widely 
different aspects of Westinghouse 
ability. y 


In achieving world-wide fame 
as a builder of great power units, 
Westinghouse Electric has never 
lost sight of the need for careful 
attention to those auxiliaries 
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estingshouse 


AND CONTROLLERS 
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POWER and 


the Greatest 


that make power-plant equipment 
complete. 


It is as proficient in the construe: 
tion of a little meter requiring all the 
fine workmanship of the watchmaker 


as in the building of a giant moto} 


or generator. 

And the list of Westinghouse elec: 
trical products includes hundreds @ 
thousands of items, a few of whid 
are listed on the opposite page. — 


























Ammeters 

Voltmeters 

Wattmeters 

Frequency Meters 
Synchronoscopes 

Power Factor Meters 
Reactive Factor Meters 
Graphic Meters 

Portable Instruments 
Curve Analyzers 

Speed Indicators 
Watthour Meters 
Temperature Indicators 
Protective Relays 
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ELECTRICAL SUPPLIES FOR ALL PURPOSES 


PRECISION 


And Quality in the Smallest 


Instrument Transformers 


Ammeter Shunts 
Enclosed Fuses 
Railway Fuses 
Knife Switches 
Safety Switches 
Railway Switches 
Time Switches 


Carbon Circuit-Breakers 


Oil Circuit-Breakers 


Railway Circuit-Breakers 


Railway Motors 
Railway Control 
Lightning Arresters 


Choke Coils 

Automatic Voltage Regulators 

Speed Limit Devices 

Motor Control Apparatus 

Automobile Ignition 

Automobile Starting Motors 

Automobile Lighting 
Generators 

Tire Vulcanizers 

Power Motors 

Automatic Motor Control 

Battery Charging Rectifiers 

Distribution Transformers 
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Outdoor Metering Equipment 
Control Desks 

Switchboards 

Electrically Operated Switches 
Line Material 

Arc Lamps 

Outdoor Lighting Systems 
Electric Fans 

Automatic Cooking Ranges 
Sewing Machine Motors 
General Household Motors 
Turbo-Generators 

Engine Driven Generators 


Outdoor Switching Equipment Automatic Stokers 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 
East Pittsburgh, Pa, 
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Now Made in Liquid Form 


We are now making Johnson’s Prepared Wax in Liquid Form as well as 
Paste—so that it may be more easily polished. Johnson’s Prepared Wax 
Liquid is exactly the same as our Paste Wax except that it is a liquid. 


Is Your Car Dirty, Grimy 
and Unsightly? 


O you know that you, yourself, can 
make it look almost like new and 
save the cost of revarnishing? 

All you need is Johnson’s Cleaner and 
Johnson’s Prepared Wax Liquid. 


JOHNSON’S CLEANER 


entirely removes all stains, scum, road- 
oil, tar and grease from body, hood and fenders, . 
It doesn’t injure or scratch the finest varnish— 
simply cleans and prepares it for the Wax polish.. 


Absolutely Dust-Proof 


Johnson’s Prepared Wax Liquid gives a 
hard, dry, glasslike polish which does not collect 
or hold the dust. It preserves the varnish and 
nen it from the weather, adding years to its — 
ifeand beauty. It coversup marsand scratches 
—prevents checking and cracking—sheds water 
and makes a ‘‘wash”’ last twice as long. 
Johnson’s Prepared Wax Liquid is vety 
easy to use—it polishes instantly with but very 
little rubbing. You can go over a good-sized 
car in half-an-hour. 
Pints..... $.60 Half-pints..... $.35 
(East of the Rockies) 


If your dealer cannot furnish you with Johnson’s Automo- 
bile Products, we will prepay the expressage to any 
in the United States East of the Rockies. 


Write for our folder ‘“‘ Keeping Your Car Young”’— it’s free. 
S. C. JOHNSON & SON, DepPSM6Racine, Wis. 
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It Does the Work the Easy Way 


There are no intricacies—it is a matter of seconds to make pictures with a 
Premo Film Pack camera, even without previous experience. 


The illustration shows how easily and quickly the camera may be loaded or 
unloaded. Just open the back in any light and drop in the unexposed pack 
or lift out the exposed one. To make the exposures, locate the subject in find- 
er, snap the shutter, and pull out from top of pack a black tab. That’s all there 
is to it. This operation is simply repeated until the entire pack is exposed. 


Film Pack film is from the same stock as the Eastman N. C. films—an 
assurance of highest quality. It offers you the advantage of tank development 


and the unique feature of removing one or more films for development at any 
time, without waiting until the complete pack is exposed. Its thin, flat form 
and its simple principle have made possible the manufacture of unusually 
light, compact and inexpensive cameras, one of which is the 


PREMOET TE JR. 


Just a trifle larger than the pic- 
tures it makes, yet capable of as good 
results as those obtainable with the 
largest cameras. 


Made of aluminum, covered with genuine 
leather, and fitted with Kodak Ball Bearing 
shutter and a choice of selected lenses, tesied 
in the thorough Eastman way. Prices $5.00 
to $14.00. Pictures 244x314 and 24x44. 


The new Premo Catalogue describes in de- 
tail a complete line of film pack, plate and 
cartridge film Premos and accessories. It’s 
free at your dealer’s, or will be sent by us 
postpaid on request. 


Rochester Optical Department, Eastman Kodak Company, Rochester, N. Y. 














The Art Color Printing Co., New York 
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Kodak, as you 20 


Wherever the purr of your motor lures 
you, wherever the call of the road leads you, 








there you will find pictures, untaken pictures 
that invite your Kodak—intimate pictures of 4 
people and places that you and your friends 
can enjoy again and again as you thumb the 
leaves of your Kodak album. 


And you can take them. 


Ask any Kodak dealer. 





EASTMAN KODAK COMPANY, Rocuesrer, N.Y. The Kodak Cit? 











